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he 25th edition of TherapyEd’s National Physical 
Therapy Exam Review and Study Guide is dedicated to 
Dr. Raymond Siegelman and Dr. Susan O'Sullivan. Ray 
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enhanced physical therapy education and clinical practice for 
more than 100,000 physical therapy graduates and profoundly 
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Dr. Siegelman is the founding President and President Emeritus 
of TherapyEd. He has been a physical therapist and physical ther- 
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apy programs. Dr. O'Sullivan is the author of the renowned text 
Physical Rehabilitation, the most widely adopted book in physical = 
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Dr. Raymond Siegelman Massachusetts-Lowell DPT program and also served on the faculty Dr. Susan O'Sullivan 
at Boston University where she and Dr. Siegelman were colleagues. 
Thank you, Ray and Susan, for your outstanding leadership in the profession, your unparalleled contributions to physical 
therapy education, and your invaluable mentorship to countless physical therapy students, physical therapists, and educators! 
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ne of the final hurdles for physical therapists 
to become licensed to practice in the 
United States is successful completion of 
the National Physical Therapy Examination 
(NPTE). This exam requires candidates to combine 
basic physical therapy knowledge with clinical 
reasoning skills in order to process information, reach 
decisions, and determine actions. Clinical decisions 
are the outcomes of the clinical reasoning process 
and form the basis of patient/client management and 
success on the NPTE. In order to protect the public, 
state licensing boards use NPTE results along with 
graduation from an accredited institution as the 
main resources to determine whether a candidate has 
demonstrated minimal standards necessary for safe, 
professional, and effective practice. 

Founded in 1988, TherapyEd offers an 
Examination Preparatory Course and the National 
Physical Therapy Examination Review & Study 
Guide (PT-R&SG). The PT-R&SG and the preparatory 
course help exam candidates assess their strengths 
and weaknesses and focus preparation based on 
exam criteria (the exam blueprint) published by 
the Federation of State Boards of Physical Therapy 
(FSBPT). The PT-R&SG provides a comprehensive 
content review and incorporates current Clinical 
Practice Guidelines (CPGs). It provides three online 
practice exams and includes a detailed analysis 
(teaching points) of the online exam questions in 
the book, including rationale for correct answer, 
discussion of the incorrect choices, and type of 
reasoning required for success on the question. The 
practice exams help familiarize therapists with the 
format and type of questions to expect on the NPTE. 

The PT-R&SG is an ongoing work that is updated 
every year. It is organized into 16 content chapters, a 
chapter summarizing review questions/answers, and 
the online simulated examination questions with 


answers and rationales. A central element of the book 
is a strong pedagogical format designed to facilitate 
content review. This includes information on licensure, 
strategies for study, and content review organized 

by outline format with figures, summary tables, and 
boxes. Relevant examination, differential diagnosis, 
and intervention strategies are summarized. 

Our greatest asset is the outstanding group of 
contributing authors and item writers, all recognized 
experts in their fields. This group of distinguished 
individuals has graciously shared their knowledge and 
clinical practice expertise by providing relevant, up-to- 
date, and practical information within their respective 
content areas. 

There have been numerous updates made to several 
chapters in this 2022 edition, including: 

Chapter 2, Musculoskeletal 

Chapter 3, Neuromuscular 

Chapter 4, Cardiovascular and Lymphatics 

Chapter 5, Pulmonary 

Chapter 6, Therapeutic Interventions 

Chapter 7, Integumentary 

Chapter 8, Other Systems 

Chapter 9, Pediatrics 

Chapter 10, Geriatrics 

Chapter 11, Therapeutic Modalities 

The 2022 R&SG also includes extensive review of 
the practice exams with the addition of more than 40 
new simulated examination questions. Finally, authors 
have included case studies to Chapters 6 through 10 to 
enhance learning. 

The National Physical Therapy Examination Review & 
Study Guide is designed to help physical therapist 
candidates prepare for the National Physical Therapy 
Examination (NPTE). Each chapter is presented in an 
easy-to-read outline format. Specific chapters focus 
on musculoskeletal, neuromuscular, cardiovascular, 
pulmonary, lymphatic, integumentary, metabolic, 


How We Can Help You Pass the NPTE 


endocrine, gastrointestinal, and genitourinary systems 
as well as other aspects of physical therapy practice. 
Relevant anatomy, kinesiology, and pathophysiology 
of different diagnostic categories are briefly reviewed. 
Important medical, pharmacological, and surgical 
interventions are also identified. Each chapter reviews 
the elements of physical therapy practice, including 
examination, evaluation of data, determination of 

an appropriate diagnosis, prognosis, plan of care, 
interventions and reevaluation of interventions 
selected. Additional chapters focus on the professional 
roles assumed by the physical therapist: consultant, 
administrator, educator, and researcher. Chapters on 
pediatrics, geriatrics, therapeutic interventions, research 
and evidence-based practice, therapeutic modalities, 
technologies and functional devices, safety, and 
protection are also included. 

It is vital for candidates to master the elements 
of physical therapy practice in order to apply the 
information to clinical situations. This book was 
developed to help you organize and focus your review 
efficiently and effectively. However, you may elect to 
pursue a more in-depth review of topics, terms, or 
procedures as needed by referring to our recommended 
references. 
The online practice exams will help you assess 

your understanding of particular content areas and 
your ability to apply this knowledge to real-world 


situations. The practice exam format simulates th 
actual NPTE format, with a question counter Ha 
running clock on the top of the screen to help you 
keep track of your progress. The pr ogramming also 
allows you to go back to questions you would like 

to review. When you are finished, the program will 
analyze your results and provide feedback to help yo 
focus on areas for additional study. y 

At the back of the text are the question explanations 
along with critical reasoning rationales to help you 
understand how the answers were derived. Reading 
and interpreting these practice questions will also help 
prepare you for the various forms of multiple-choice 
questions you may encounter on the actual NPTE. 

It is important to note that although these 
challenging practice tests are designed to help you 
diagnose the strengths and weaknesses of your 
academic and clinical preparation, they should not be 
used as sole criteria to measure minimal entry-level 
competency or predict your score on the NPTE. 

We encourage and appreciate feedback from 
our many readers. Ít is our hope that all exam 
candidates who use this book receive good news 
about their results and go on to a successful career 
in physical therapy. We acknowledge the important 
contributions that physical therapists make in the 
lives of their patients and in the health of society 


as a whole. 
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Obtaining a License? 


Licensure of health care practitioners protects the public 

from unsafe practices. In the United States and its terri- 

tories, all physical therapists require a license to practice. 

Licensure is a function of state or territorial governments, 

not the federal government. It should be noted that physi- 

f cal therapist employees of the federal government are 

2 exempt from state regulation. However, a valid license in at 

= least one state or jurisdiction is usually required by federal 
employers, such as the military or Public Health Service. 

All jurisdictions require candidates to complete the 

NPTE successfully to obtain a license, but because the 

United States is made up of numerous states and govern- 

ing entities, each state may have different requirements 

for you to become eligible to take the NPTE. Different 

_ States may also have different practice restrictions after 

= you have passed the NPTE. These requirements can even 

= differ within the same state, according to whether you 

-graduated from a program accredited by the Commis- 

= sion on Accreditation in Physical Therapy Education 

| (CAPTE). The CAPTE no longer accredits baccalaureate 

degree programs. In the United States, all candidates must 

F. have graduated from an entry-level master's or doctoral 

_ program or an equivalent international program. Each 

: state has sovereignty over physical therapy licensure and 

“regulation. Contact the individual licensing board in 

your jurisdiction to obtain applications and information 

a E requirements and procedures. 
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: E: states require candidates to pass a separate exami- 


: nation concerning the rules, regulations, and laws gov- 
7 eming physical therapy practice in that state. Licensed 
_ therapists who wish to obtain a license when moving to 
anol he r state may have to pass a jurisprudence examina- 
i : mn if it is required by that state. The Federation of State 
soar s of oa Therapy eer) administers some, 


k2 


AM All ae require a fee to apply for and renew a license. 
_ There are separate fees to sit for the NPTE. Fees vary 
widely and can change yearly. 

mee) 


What ls the Procedure for Obtaining a License? 3 


What Is the Procedure for E- 


2. Medical or health conditions that may require a snack, 
water, medications, visual aids, a reader, extra time, 
wheelchair placement, and so on may be considered. 
Pregnancy without complications is not considered a 
disability by the ADA. 

3, English as a second language is not considered a dis- 
ability. No dictionaries or extra time will be granted. 
4. Test anxiety and technophobia are not considered 

disabilities. 

5. All accommodations must be approved at least 15 
days before the exam date, 

6. If special accommodation is denied, the jurisdiction 
may have an appeal process. 


Other Requirements and 


Tests of English Language Proficiency. 
Various tests of spoken, written, or comprehended 
English may be required if English is not your first 
language. Standards and requirements differ from state 
to state, Personal interviews may also be required, 


Fingerprinting, FBI Check, Vaccination, 
Malpractice Insurance. One or more of these 
may be required by some jurisdictions. 


Credentials Evaluation. Currently, most states 
require physical therapists educated outside of the 
United States who graduated from programs not accred- 
ited by CAPTE to submit transcripts and other creden- 
tials to approved agencies for evaluation. Credentials 
often include course content, credit hours, grades 
earned, and degrees granted, This process is required to 
establish eligibility to take the NPTE. 


Supervised Practice Period. Some states may 
require therapists educated outside of the United States 
to undergo a period of supervised practice after success- 
fully completing the NPTE, Permanent license is not 
granted until this supervised practice period is success- 
fully completed. 


Temporary License. Some states grant a tempo- 
rary license to candidates eligible to take the NPTE. This 
temporary license allows the individual to practice under 
the supervision of a licensed therapist before taking and 
passing the NPTE. In some states, this temporary license 
may be revoked if a candidate fails the NPTE. In some 
states, if a temporary license is not offered, a physical 
therapist may not practice in that state until all require- 
ments for licensure have been satisfied. In other states 
without a temporary license provision, applicants who 
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£ State Boards of Physical Therapy (FSBPT) is respon- 
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able for score transter (www.fsbpt.org). For poy you 
nav transfer your scores online or download t > core 
rransfer Request Form and mail the completed form to 


the FSBPT. If you maintain a license, you should not 
have to retake the NPTE if you move to a different state. 


However, if you are unlicensed, let your license lapse, or 


sever took the examination, you will have to take the 


NPTE when seeking a license in that jurisdiction. 
Some states have joined the Physical Therapy Licen- 
sure Compact, which reduces regulatory barriers to 


interstate mobility and cross-state practice for physical 


therapists 


e exam may be allowed to practice 
licensed therapist. Therefore, it Is 
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License Renewal. After 1, 2, or 3 Zz A 

must be renewed for a physical therapist to licen 
practicing. Renewal notices are sent out (via post te 
by the state or territory in which the therapist is p he 
Sometimes, renewal simply involves paying the fee. g 
returning the form. However, some states require ye ' and 
tion of continuing education units. If you fail to fica 
the state of a change of address or email address and” 
not receive a renewal notice, fail to respond to rene, do 
a timely manner, or do not meet other requirements , 
license could lapse. It is illegal to practice without You 
license. The state may require that a number oF ast, 


tions be met to reinstate a lapsed license. One cor dition 


might include retaking the NPTE even if you had previ. 
ously passed the exam. Inform the board of any ha 2 
address or email. Do not let your license lapse! A 


Continuing Education or Active F tae 
Many states require the physical therapist to acai ité 
specific number of continuing education units (CEUs) 
to renew a license. Documentation, approval, and 


reporting of CEUs vary from state to state. Some states 
require evidence of continuing active practice to renew. 
The FSBPT and the American Physical Therapy Associa- 
tion (APTA) are exploring or have developed alternative 
means to ascertain continued competency. =  ž 


Retaking the Examination. Candidates may 
e the NPTE exam up to three times per 12-month 
which is the limit set by the FSBPT. After six 

ts without passing, a lifetime ban on further 
mposed. Candidates who incur two very low 

f 400 or less will also incur a lifetime ban. A 
never takes the same form of an exam he or 
viously taken. Some states allow only three 

es to take the NPTE in total. If you fail, the 

pose a stipulation that you show evidence 

vork or study before retaking the NPTE. 

te Lcensure board has an obligation to protect 
rom practitioners who do not demonstrate 


Endorsement. With a valid license in one state or 
jurisdiction, a physical therapist may apply to another 
state for a “license by endorsement.” All criteria estab- 
lished by the new state must be met. This can include 
taking a jurisprudence exam for that state, attending 
interviews, providing letters of recommendation, taking 
English competency exams, and accruing CEUs, Contact 
the licensure board in the state where lice isur by 
endorsement is sought to get information and applica- 
tions. Start the process early; it can take months. 
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What Does the Exam Cover? 


> NPTE Security Agreement 


Each candidate who takes the NPTE must accept the NPTE 
Security Agreement. In part, this agreement states that it 


is illegal and unethical to recall (memorize) and share 


NPTE questions or solicit questions from candidates who 
have taken the exam. The FSBPT will continue to pros- 


ecute individuals who violate the security agreement. 


> What Does the Exam Cover? 


The NPTE places great emphasis on patient examination, 
evaluation, and plan of care for patient/client problems 
within a variety of systems. This includes the interactions 
_ of systems as well. About 13% of exam questions deal 
with nonsystem topics such as therapeutic modalities, 
devices, equipment, technologies, research, evidence- 
_ based practice, safety, and other supporting issues. Need- 
_ less to say, the NPTE is very comprehensive. Ensure that 
your preparation reflects the composition of the current 
exam. Naturally, not every item or sub-item listed here or 
_ mentioned in the Review & Study Guide is specifically cov- 
ered in every form of the examination. The NPTE consists 
of 250 questions, but only 200 questions count for your 
score, The additional 50 questions are used by the Federa- 
tion of State Boards to check their validity for future use 


on exams. There is no way to know which questions are 


being used for validity purposes. The Content Outline of 
the NPTE is based on the 200 questions that are scored. 
= The information that follows has been adapted 
from the NPTE Content Outline of the Federation of 
State Boards of Physical Therapy (access at https://www 
{fsbpt.org/Free-Resources/NPTE-Development/NPTE 
 -Content). It is effective for the years 2018-2022. The use 
_ of category and domain designations is specific to the 
TherapyEd simulated exams and is used when reporting 
your results on each of those exams. 


| ae Therapy Examination: 44-57 
Questions, or About 26% of the NPTE 


© Tests and measures and their applications, including 

_ Outcome measures and current best evidence 

= * Anatomy and physiology as related to tests and 
- Measures 

e Movement analysis for most systems including such 

_ things as posture, compensatory movement, position- 
ing for bowel movement, friction, shear, scar mobility, 
rib excursion, breathing patterns, and more 

* Joint biomechanics and applications 


Category A: Number of Questions By 
System 


Domain I. Cardiovascular & 
Pulmonary 
Domain II. Musculoskeletal 
Domain III. Neuromuscular 
Domain IV. Integumentary 
Domain V. Metabolic & Endocrine 
Domain VI. Gastrointestinal 
Domain VII. Genitourinary 
Domain VIII. Lymphatic 
Domain IX. System Interactions 
Domain X. Nonsystem 


7-9 questions 
18-21 questions 
15-17 questions 
3-4 questions 
zero questions 
0-2 questions 
1-2 questions 
0-2 questions 
zero questions 
zero questions 


pane: ae ae 
Category B 


Foundations for Evaluation, Differential 
Diagnosis, and Prognosis: 58-74 
Questions, or About 33% of the NPTE 


e Pathophysiology related to diseases/conditions across 
the lifespan, and ability to establish a prognosis and 
carry out a plan of care including health promotion 

e Differential diagnosis related to diseases/conditions 

e Impact of comorbidities or multisystem involvement 
on patient management (for example, cancer, diabetes, 
pregnancy, autoimmune diseases, sarcoidosis, obesity) 

e Pharmacological management 

e Diagnostic imaging, medical and lab tests, medical 
and surgical procedures 

e Psychological and psychiatric conditions such as 
depression, schizophrenia 


Category B: Number of Questions By 
System 


Domain I. Cardiovascular & 8-9 questions 
Pulmonary 
Domain II. Musculoskeletal 


Domain III. Neuromuscular 


17-20 questions 
14-16 questions 
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3-4 questions 
3-4 questions 
2-3 questions 
2-3 questions 
1-3 questions 
8-12 questions 
zero questions 


Domain IV. integumentary 3 
Domain V. Metabolic & Endocrine 


Domain VI Gastrointestinal 
Domain VII. Genitounnary 
Domain VII. Lymphatic 
Domain IX. System Interactions 
Domain X. Nonsystem 


Cətegoryc 


Interventions: 48-60 Questions, or 
About 28% of the NPTE 


¢ PT interventions and their application for health 
promotion, rehabilitation, and performance across 
the lifespan according to current best evidence 

¢ Anatomy and physiology related to PT interventions, 
ADLs, and environmental factors 

e Adverse effects or complications based on interventions 

¢ Motor control and motor learning 

e Bladder programs, biofeedback, and pelvic floor 
retraining for genitourinary issues 

* Bowel programs and reflux prevention for gastrointes- 
tinal issues 


Category C: Number of Questions By 
System 


Domain I. Cardiovascular & 
Pulmonary 
Domain Il. Musculoskeletal 
Domain III. Neuromuscular 
Domain IV. integumentary 
Domain V. Metabolic & Endocrine 
Domain VI. Gastrointestinal 
Domain VH. Genitourinary 
Domain VIL Lymphatic 
Domain IX. System Interactions 
Domain X. Nonsystem 


8-10 questions 


16-19 questions 
15-17 questions 
3-4 questions 
2-3 questions 
1~2 questions 
1-2 questions 
2-3 questions 
Zero questions 
zero questions 


Category D Nonsy 
=a : 


Equipment, Devi 


Questi 
NE estions or About 2.5% of the 


ces, and Technologies: 


g Skills 


Category E N 


Therapeutic Modalities: 6-8 Qu 
or About 3.5% of the NPTE 


e Thermal modalities, which includes cryo 
e Iontophoresis E 
e Electrotherapy including NMES, TENS, 

ential and high-voltage pulsed current 
e Ultrasound including phonophoresis 
e Mechanical motion devices and traction 
e Biofeedback Tin 
e Intermittent compression 


Category F N 


Safety and Protection: 5-6 Que 
or About 2.5% of the NPTE l 


e Safe patient handling, fall risk and 
guarding, equipment maintenance, env 
safety a 

e Function and implications for the PT 
lines, catheters and collecting bags, Swa 


ond 


‘ 


eter, monitoring devices such as EKG, oxyg 
ventilators ae 
e CPR (adult, children, infant), first aid, a 
response a 
e Infection control (standard/universal 
sterile technique, isolation) = 


° Abuse and neglect (sexual, physical, ps 


Category G- 


Professional Responsibilities: 4 : 


4 


Questions or About 2% of the 


ES 


* Standards of documentation including SC 
; me 


S 


and proxy, Informed Consent) ae 
e Human resources issues such as OSHA | 
harassment =< 
e Applicable state and federal laws such as 
licensing board functions, Joint Comr 
(Medicare/Medicaid services) re 
e Roles and responsibilities of other hea th 
and support staff (PTA, PT aide, others) 


wet 


è Ethics including reporting fraud and unpro! 
behavior a 


° Patient rights (HIPAA, ADA, IDEA, Pat 
Rights, Advanced Health Directives includi 


* Billing, coding reimbursement standards i 

* Sociocultural issues including relig on, et n 
language differences, disability, $ set) e 

i Sor preference, and gender identification - fa 
€ctronic medical records, telemedicine — 


Category H 


Research and Evidence-Based Practice: 


3-6 Questions or About 2.5% of the 


NPTE 


e Accessing scientific proceedings, peer-reviewed publi- 
cations, Clinical guidelines, and prediction rules 


What Is the Procedure for Taking the Exam? 


e Research methodology (quantitative, qualitative, 


levels of evidence) 

e Data collection such as surveys, observation 

ə Measurement science (variables, reliability, validity) 

è Statistics (ANOVA, chi-square, T-test, correlation, like- 
lihood ratio, effect size, confidence interval, sensitiv- 


ity, specificity) 


> What Is the Procedure for Taking the Exam? 


To start the process of preparing for the exam, contact the 


licensing agency in the state or jurisdiction in which you 


wish to apply for a license. Return or email the completed 


application to the appropriate agency. If you are eligible, 


the FSBPT will send you an “Authorization to Test” let- 
ter. Once you are eligible, you should receive informa- 
tion about how to contact Prometric (www.Prometric. 
com) to establish your test location. You may contact the 


FSBPT Examination Services by phone at (703)739-9420 


_ to check on the status of your application or inquire 


about other general information. Note that you are not 
required to take the exam in the state where you seek a 
license. You may take the NPTE in a Prometric Center in 
the United States and territories as well as select Cana- 


Song locations. (See Box A for an outline of these steps.) 


‘Determine the exam site for your exam. If it is neces- 
sary to travel the day before and seek lodging, make 
arrangements in advance. Plan to arrive at the exam 
site early. You must arrive at least 30 minutes before your 
scheduled examination. Access a map or use GPS (you 
can also get directions at www.2test.com), know the 
traffic patterns (including rush hour times), and bring 
money to cover possible parking fees. 


Fixed NPTE (Physical Therapist) Dates 
for 2022 


. There are generally five testing dates per year. Dates for 


2022 are: 
January 26, 2022 (Wednesday) 
April 27, 2022 (Wednesday) 

July 27, 2022 (Wednesday) 

July 28, 2022 (Thursday) 

October 26, 2022 (Wednesday) 

‘Go to www.fsbpt.org for timetable to submit application. 
_ Candidates with documented disabilities may 
receive special accommodation during the exam. Special 
seating, extra time, a reader, use of a head covering for 


religious or other purposes and other considerations are 
possible. Any special accommodation must be approved in 
advance by the licensing board. 

Prometric personnel will orient you regarding exam 
procedures. A tutorial before the exam should familiar- 
ize you with keyboard commands and other functions. 
We urge you to take the tutorial and ask for clarifica- 
tion of any detail before the start of the exam. If you are 
dissatisfied with the lighting, seating, ability to read the 
computer screen, noise levels or other factors, request 
a change to another computer cubicle before the exam 
starts. Contact Prometric personnel immediately if there 
is any computer malfunction. 


BOX A © Procedure for Registering for 
the Exam 


| 


1. Contact the appropriate board or agency in the jurisdic- 
tion (state, district, territory) where you seek a license 
once you are eligible to take the exam. 


2. Complete the application materials. If you are or will 
soon be a new graduate, your academic program must 
certify your eligibility. Do this as soon as possible. 


3. Register for the exam at the FSBPT website (www. fsbpt. 
- org} as soon as you can. The registration deadline is 30 
days prior to the exam date you wish to take. There is a fee. | 


4. if the jurisdiction approves your eligibility, they must 
notify the FSBPT no later than 15 days prior to the sched- 
uled exam. If the jurisdiction does not notify the FSBPT 
in time, you will not get an “Authorization to Test” letter 
for the exam date you requested. 


5. if you receive an "Authorization to Test” letter, you will 
be instructed to contact Prometric to schedule the site 
where you wish to take the NPTE. 


6. You do not have to take the exam in the jurisdiction | 
where you seek a license, You may take it at any Promet- _ 
ric Center in another jurisdiction. Contact Prometric at 
www.prometric/fsbpt.com. Do this as soon as possible 
after receiving the “Authorization to Test” letter. Some 

sites may fill up rapidly, and you may have to choose 
alternative sites that involve travel or overnight Stays. 
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> Test-Taking Strategies 


ihe exam is divided into five sections of 50 questions marked items. Answers ma b an 

each. The sections are balanced in terms of the content in doubt, stick with your pe y cranged Neces 
covered On the exam blueprint. Once you have com- marked questions before you Se ee ee 
pleted a section and you take a break, you may not go 


À | exit each sèciian ia 
nd yo exit a section of the exam, you cannot return te 
back to any questions in that section. However, before 


kon 


Time management is i to that sec 
| | crucial. o A section 
you complete any section, you may review marked to answer in a 5-hour period wo are 250 items 
questions and change answers, if you wish. The com- This amounts to a time allotment of i oe ee breaks 
puter screen shows a running clock of your remaining Just Over | m: 


g (72 seconds) per question. You must comia Minute 
time to complete the exam. There will be a scheduled tions per hour to finish all of the exam: 
break of 15 minutes when the clock is stopped. During 


tions. When you have completed the fire ca _ 
other breaks, the clock will run. You may also choose l 


check the running clock on the computer sc st 
not to take a break. If you complete the exam before you completed them in an hour or less? ina 
the allocated time, you may leave early. p 


increase your pace or you may not get Daa ae 
During the exam, you may electronically mark ques- the questions. Check again at questions #100 and 
tions you have skipped or wish to review at a later time. $ 
We do not recommend skipping questions. Answer each 


Some people prefer to check the computer cl 
question to the best of your ability. Use educated guesses 
if you must. Guessing is not penalized. If time permits, use 


ihe computer review commands to return to previously 


end of each hour and note the number of que 
answered. Either way, pace yourself properly. 

Also keep in mind that during the third C | hour Bi: 
examination, and beyond, reading skills tend to deteric 


= A Rave SST) = 

roar ony B43 
et 
AD 


| BOX B O Test Center Procedures 


| Check in at least 30 minutes prior to the exam. When you arrive at the exam site, visit the restroom befo 
‘he whole examination procedure can last up to 6 hours. You may use the restroom during breaks. 


ea 
Rəmember to bring proper identification and your “Authorization to Test” letter, since you will not be al Owe 
yethout either of them. Two forms of identification are required. One must be a government-issued photo | 
port or driver's license. Another can be an ID pre-printed with your name and signature, such as a credit c 
cards are not accepted. We recommend that you confirm what are acceptable forms of identification i u 
Prometric testing center. IDs will be scanned. Your first and last names on the IDs must be epee. i 2 
to Test” letter. If there is any problem with the IDs, you will not be allowed to take the exam. A ees will De 
will have to reschedule for the next fixed date. Photocopies or cell phone images of identification are ne 
al 


You will be fingerprinted and photographed. All testing sessions are videotaped. If you leave the ear 
r 


WJ 


le g, to visit the restroom), you will be fingerprinted again. 4 


ing i wn S 
4 You may request a dry erase board or scratch paper to make notes. You may not bring in your ow 
will be collected when you leave the testing center, 


5 Personal items such as eyeglasses, contacts, and medications are allowed. Some comfort le y 
may be allowed. 


st. Keep in n 
6 Earplugs are not permitted. Prometric will supply sound-dampening headphones upon reque woes 
ground noise may be distracting. 


| ay or may not be @C°°" 
7. A locker will be provided for personal items. A color-coded key will be provided. The locker may "ae 
during the exarn depending upon the key color. 


. 3 ith pockets, “hoodie $ 
2. Wear multilayer clothing to stay comfortable in various room temperatures. mse she 5 e a aaa 
hats or scarves are not permitted. If you remove a sweater or outer shirt, Pin gst wap! OO 
cannot be placed on the back of a chair or elsewhere in the testing room. ! you De renr Se 
gious reasons, you must receive approval before the testing date. Prometric person : 


deat ta re allowed in the TEREE 
9. No electronic devices of any kind (such as cell phones, MP3 players, or digital watches) a aa A, 
They must be put in the locker. ster cubicle during! 
10. Eat a good meal before taking the exam. Food or drink is officially not allowed at the CEE, her zn 


tion. At some centers, water may be available in the reception area, or you may keep yo — 
11. You rnay not talk or read aloud during the exam. 


FETT 


Ses Sa = 
T aa da 
. ai) oe 

Winn Cog tant 


Witt i £ 


and it may take longer to process each question. If English 


_ isyour second language, you should think in English when 
= answering questions. Otherwise, it may be very difficult to 
= finish the examination on time, and this could also cause 
errors interpreting exam question content. 


What should you do if there are only 2 minutes left 


| and you have not answered all of the questions? Do not 
leave anything blank. Quickly choose answers for each 
_ question, even if you have not had a chance to read 


them all. Since there is no penalty for entering incorrect 


Planning Your Exam Review 9 


answers, you may be lucky and get a few correct! Over 
the years, many candidates have been unsuccessful on 
the NPTE because of failure to budget their time properly. 

Once the exam has begun, communicate only with 
Prometric personnel. An innocent remark to a nearby 
test-taker or a glance at another computer screen might 
be mistaken for an attempt to cheat. Candidates attempt- 
ing to cheat can face serious consequences. Trying to 
obtain a physical therapy license by fraudulent means is 
a crime. Don’t even think about doing it. 


How Is the NPTE Graded, and How Are 


Scores Reported? 


The FSBPT employs criterion-referenced performance 


= standards. Using this system, a test score is interpreted 


in terms of an individual's mastery of a specified content 


_ domain. A passing criterion or standard is established by 
ai the FSBPT for each examination. A candidate must reach 


a _ or exceed the designated cut score of competency to pass 
_ the exam. The cut score represents the minimal accept- 


able level of exam performance consistent with safe and 
effective practice expected of physical therapists. A panel 


_ of physical therapy content experts establishes the pass- 


ing score after screening questions for performance char- 
acteristics and bias. The examinee’s performance is not 


_ compared with the performance of others who took the 


same test. Each form of the NPTE has its own criterion- 
referenced passing grade, and these may vary from exam 
to exam. Grading on a curve, using a fixed percentage, 
and using the number of questions answered correctly are 
methods that are NOT used to determine passing scores. 


Reporting of grades to candidates can be confus- 
ing. Scaled scores, rather than the absolute number of 
questions answered correctly (raw score), are reported to 
candidates. The scaled scoring range is from 200 to 800, 
with 600 always reflecting the cut score. For example, if 
the passing raw score is determined to be 149 out of 200 
questions for an exam, this would equal a scaled score of 
600. If a candidate achieved a score of 600 or better, the 
state licensing board would notify the candidate of his 
or her success and issue a license provided that all other 
conditions were satisfied. 

Some states still convert the passing scaled score to 
another system based on the number 70 or 75. Your score 
can be reported as being above or below the number 
70 or 75. This does not mean that you scored above or 
below 70% or 75% or correctly or incorrectly answered 
70 or 75 questions. It is merely an arbitrary numbering 
system used to denote a pass/fail line. 


> Planning Your Exam Review 


: After you have completed your entry-level physical 


therapy education, you bring all of your academic and 


- Clinical experiences to the table in preparation for the 


-NPTE. Four to 6 weeks of structured independent review 
should be adequate. More time might be necessary for 
candidates who are not native English speakers or for 


= candidates who were not educated through an APTA- 


accredited program. 

Candidates with learning disabilities might require 
More preparation time because the processing of infor- 
mation may be slower. Most candidates probably do 
not need to take a lengthy refresher/remedial course. 


However, a Licensure Examination Preparatory course, 
such as the type offered since 1988 by TherapyEd, can 
be quite helpful. Extensive student feedback has indi- 
cated that this type of preparation course, when used in 
combination with this text, is an effective tool to provide 
information about current exam expectations and 
trends. The Course Manual and additional means of self- 
assessment provide even more focus and direction for 
exam preparation. 

Please show respect for the examination process, 
Procrastination, skimpy review, and lack of understanding 
about the nature of the NPTE could lead to disappointing 
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d to retake the examination, 

f income because of failure 

unsuccessful, 


` * i a e 
results. The expenses incum 


»ntial loss O 
along with the potential le Aegae 
to obtain a license, are signi | $ hair 
i - . | 
vour self-esteem may take a MmIghh 


, month or two before your 


6 
ablish a routne and spend 


=i aterial. Set up realistic and 
fays per week eM maera goals asto what yot 
wish to accomplish each day. code ae five 
to pursue interests other than P dwa: liven you 
vourself a break! Life balance is IMpo a uninter- 
are reviewing, however, allot 2 to 3 goes fiery 
: » Do not study when yuu ¢ 
erir the week, weekends may give you Mors. 


flexibility and time for review. 


Discipline. About 
scheduled exam, est 


potenti 


A “shotgun” approach to exam preparation is not 
the best way to use your time. Try to form a compos- 
ite picture of your physical therapy education and 
experiences. 


Academic Program. Even accredited physi- 
cal therapist programs can vary widely in terms of the 
quantity and quality of the content covered. Many 
programs are superb. Others may have problems with 
curricula or faculty. There could be a lack of emphasis 
on content that might be important for the NPTE. Be 
sure to request a copy of your school’s report on perfor- 
mance of previous classes on the exam according to the 
exam blueprint. Some information is available at the 
FSBPT website. 

Consider which content areas were presented in 
a comprehensive manner and which areas left some- 
thing to be desired. Were there any gaps in your basic 
Preparation that may be emphasized on the NPTE? 
Will this require you 
reviewing informatio 
standards poorly enfo 
some marginal studen 
enhance their self-est 
Your study plan sho 
your academic progr i 


standard outside the academic setting 


classroom perfor 
es 800d Engli 

Ai ka 7 NPTE as | Pas au 

Operly, He 

perty erformed marginally 


asoning Skills 


If you break your routine, add compen. 3 
Answer the on-line sample questions as a theme” 
nosing strengths and weaknesses. Trying oe 


. s e S 6 N j S Ai 
stances, and situations. Some individuals m 
7 : E 
from small group study sessions. 


the NPTE, we have received feedback throu; Diew 
that this retrospective overview of one’s physical a 
education has helped to sharpen and foc $ many aspen, 
of clinical practice as well. pu n oi 
L S 


in their program, whose basic physical thera 
tion program lacked rigor or whose Engli: 
not well developed are often disappointe 
receive NPTE results. E 


range of clinical experiences or internshi 
in terms of settings, patient populations, types of 
ments or degree of responsibility, exam candi 
may have difficulty answering questior S “th eam 
the application of clinical knowledge or juagme 


A Sere 


or wound or burn care may have diffict 
ing conclusions requiring systems review, 
outcome projection, or interventions in 
Many NPTE questions require an ama 
experience and academic knowledge to $ 
Selected use of the Guide to Physical Therapist * 
may prove helpful in areas of deficient clinical F 
ration. Specific examinations, goals, intervé 


outcomes may be delineated. saii 


Analysis of Sample Question Res“ 
appropriate times, you should attempt i 
practice questions in the accompanying 
The scoring will assist you in identifying: 
domains, and critical reasoning categories lf ie 
performance was sufficient and those a cee car strut 
more work. This analysis can serve as a Oa sil wv 
turing further study and review. After taking © 

lated exams, be sure to read the rationale 4" 


Levels of Question Difficulty 11 


reasoning strategies for the practice exam questions in priorities based on the Content Outline, Guide to Physical 

the back of the Review & Study Guide. Therapist Practice, Third Edition, and expectations of the 

E Based on your personal analysis, write down areas examination. Keep in mind that the NPTE emphasis is 

0 weakness and try to rank order them in terms of primarily on entry-level knowledge and judgment. Entry 

which areas might require the most remedial work. Set level is defined as the first 6 months of clinical practice. 
f 


~ 


‘the NPTE attempts to ascertain how a candidate deals _ therapist in aclinical setting. Most of the questions require 
with a variety of different situations to determine how problem solving at the upper levels of cognitive function- 
_ the applicant would function in the role of a physical ing (see Box C: Levels of NPTE Exam Questions). 
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TEA mae is ed dto remember all the i aki information acquired dvg PT entryevel education. 
pro rane F te ery oan ae Manual, if you took a Thera- 


: T significance, consequences, of implications. For example, the impact of a teno- 
sequence 3 of eee os canis ina for a group of patients with multiple sclerosis. 


ou must do more than recall information to succeed on the exam; you must have a 
ces ae slo questions. This may be the “who, what, where, when, and 


~ 


re Lats "T 
See” a oier 
PRE gO ~ 


i ‘k about ty tis information might be imparant Studying with a peer/study 
e relevance, sigr se, consequences, and implications of the study material may help 
or friend qu f yauion basic information may help you determine your ability to “think on 
na comer E e a Peer 


S gone Sed s, or theories to new situations For example, how to apply ergonomic 
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BOX C C Levels of NPTE Exam Questions (Continued) 


Relevance to the NPTE 


grate knowledge and comprehension as well as competencies di velor 
actice scenario. Many NPTE questions should be at this Woa s Ce i 


to respond competently to different situations. 


The NPTE requires one to inte 
ences in order to best answer a pr 
is to assess the candidate's ability 


NPTE Exam Preparation Strategy l oe A 
|f your knowledge and comprehension are solid in all major domains of the exam as put forth in 


take one of the online exams that accompany this text. The challenging questions follow the fo | 
results to determine areas of academic, clinical, and reasoning strengths and weaknesses. | 


4. Analysis 
Recognition of interrelationships between principles and interpretation or evaluation of data pres 
beneficial focus for discharge planning sessions for a parent and an adolescent with cal as tra Im 


Relevance to the NPTE 


The NPTE assumes that test-takers have mastery and comprehension of entry-level knowledge a 
in diverse situations. Therefore, expect to analyze and respond to ambiguous situations. Direct < 
apply, which causes problems for some concrete thinkers. Many items are at this level, since th he rr 


to determine competency in complex practice or ethical situations. In other words, eee (0) 
box” in order to solve problems in real-world situations. A eee 


NPTE Exam Preparation Strategy 


question that you struggled with. Use peer or study groups to hele’ determine gaps in sh S of exan 
what actions to take regarding deficiencies in critical reasoning skills to adequately prepare f con 


Modified and adapted with permission from Fleming-Castaldy, R: National Occupational Therapy Certification Examina 
Guide, 9th ed. ; 


BOX D © General Strategies for Answering NPTE Items 


Read the exam item carefully but quickly before selecting a response. 
Read the exam item for key words that set a priority. l 
Use knowledge of medical terminology to decipher unknown words using prefixes ; U 

Employ relevant clinical experience. Do not call on unusual or atypical cases to form 


e Apply clinical reasoning skills to determine the relevance of the information i in the qu 
theoretical principles). Si 


e Check the answer to see whether it is PR diagnostically, air | developmentally cons : 


* Choose patient/client-centered actions th ania 
at f m : : t 
question. ocus on the emotional well- vang of ina rs if tt 


PYEL 


* Eliminate choices that contain contraindications (unless asked for a contraindication o or UNS ate | 
* Use both your academic knowledge and clinical judgment to support your answer. e > 
* Work rapidly but accurately. Time management is an important criterion for success. a 
e The NPTE is a 5-hour exam. Both mental and physical stamina are crucial for success r ly 


e Exam boredom can be a f $ 
actor, especially after you have an 
reading and answering questions can cost you Sine AN aster wa a 


Parao menie 
AEAT- 
5 


Carefully read the stem of each question. What is the 
focus of the question? Think about the information, 
using your knowledge as well as your judgment. Then 


_ read each choice carefully. Begin the process by elimi- 
nating one option at a time. Every time you are able to 
rationalize eliminating an incorrect option, the odds 
of answering the question correctly increase dramati- 
cally. Be careful; sometimes options have some cor- 
rect information that does not apply to the question 
asked. If the stem of the question is long or involved, 


berri 


1. Look for opposites in the list of options. These are 
the extremes of a concept, such as positive/negative, 
-inversion/eversion, hypoglycemia/hyperglycemia, or 
spasticity/flaccidity. Examine opposites first. If you 
cannot eliminate both of them immediately, there is 
a good chance that one is the correct answer. If you 
can eliminate both opposites right away, the chances 
drop to 50/50 for selecting the correct response from 

the remaining two choices. 

2. Identify choices that are so similar that it is difficult 
to choose between them. These may be choices that 
say the same thing in slightly different ways. If you 
cannot discriminate between them, it is possible 

that both are incorrect. For example, if one option 
in a question is “the primary muscle of inspiration” 
and another choice in the same question is “the dia- 
phragm,” they both say the same thing and need to 
be eliminated. Sometimes a choice that is unique 
‘but not far-fetched merits greater consideration than 
others. 

3. Identify clues in the stem that may be helpful in focus- 
ing your thoughts. For example, a question presents 
a recently discharged patient who can transfer inde- 
pendently but cannot ambulate independently for 
more than 20 feet. Your judgment should lead you 
to conclude that the patient is probably homebound. 
A response requiring outpatient management, use of 
a therapeutic pool, or elaborate therapeutic exercise 
equipment might be inappropriate. 

4. Look for key words or phrases in the stem. If you see 
BEST, MOST IMPORTANT, FIRST, OF GREATEST 
BENEFIT, or PRIMARY you will need to set priorities. 
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[> Methods of Reading Multiple-Choice Question: - 3 


you might wish to read the options first. This may 
help you focus better on the relevance of the informa- 
tion presented. 

As the exam progresses, your reading skills may tend 
to deteriorate. You may have to rest your eyes for a minute. 
If your mind is no longer processing information properly, 
you may answer questions incorrectly that you normally 
would get right. Stop and rest for a few moments until 
you can refocus on the question. You might have to take a 
longer break after you complete a section. 


All of the choices could correctly answer the ques- 
tion; however, you must go through a process of rank 
ordering and elimination to reach the best option. Try 
to eliminate any obvious, unrealistic choices first, and 
work backward toward what you consider to be the 
top priority. 

5. Look for overlapping facts in the options. If you ascer- 
tain that a fact or statement in one option is incorrect, 
and you see the same fact or statement in another 
option, both choices can be eliminated. For example, 
given a patient problem, two options in the question 
are (1) pallor and diaphoresis and (2) tachycardia 
and diaphoresis. If you determine that diaphoresis is 
never a sign of the problem, then you can automati- 
cally eliminate both choices (1) and (2). 

6. Identify options that are crucial for the survival or 
safety of the patient. These always receive a high pri- 
ority. You should give less credibility to responses that 
provide false reassurance to the patient, are overly 
optimistic, or do not address the patient's or fam- 
ily's feelings. Also give less credibility to responses 
in which the therapist gives away decision-making 
capability or responsibility to other health care work- 
ers. Consider abdicating responsibility only if there 
is a medical situation outside of the scope of practice 
for physical therapists, or if the therapist does not 
possess the skills to treat a particular type of patient 
problem. 


7.Look for negative words or phrases in the stem. 


Phrases and words such as least important, not, con- 
traindicated, and other negatives denote that you 
must search for an answer that is false, unacceptable, 
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low priority, or contraindicated. Negative words are 
often in bold type. If you consider each choice as 
either true or false relative to the scenario presented, 
you should end up with three trues and one false, and 
therefore be able to answer the question. The false 
choice would be the correct answer if you catego- 
rized everything appropriately. These types of nega- 
tive questions are becoming increasingly rare on the 
NPTE with the possible exception of questions related 
to contraindications. 

. Don't look for a particular pattern of answers that 
would cause you to alter a choice you believe to be 
correct. For instance, do not eliminate a correct choice 
because you chose the same letter or number choice as 
a response in the item immediately preceding the one 
you are currently answering. Questions are selected 


and randomly placed in the exam. Don't look for or 
think about answer patterns. 


op 


Final Review 


A review consisting of just answering or memorizing 
sample questions is often unsatisfactory, since the sam- 
ple questions in the accompanying online exams are not 
actual NPTE questions. These questions are meant to be 
used for diagnostic or learning purposes. Although some 
questions on the NPTE that you will take may seem simi- 
lar to the practice questions, the NPTE questions may 


Boxe © Strategy Review for Answering Multiple-Choice Items 


e identify the question theme. What is the question really asking? . o 
° Avow ipee into” the question. Don't make up a peshe Read the seipi and nothing but the que: lon 


» Carefully consider opposites. lf you cannot eliminate both right away, one may be he correct a 
* More than one choice may correctly answer the question. Choose the one that is most correct. l 
* in most cases, select positive, active choices rather than passive, negative ones. f: 


® When changing an answer, make sure you have a good reason to eliminate your original choice ; 
meke a new choice. Don't let second-guessing talk you out of the correct answer. 


Adapted from Fleming-Castaldy, R; National Occupational Therapy Review & Study Guide, 9th ed. 
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9. Don't overanalyze 
face value. Don't E aon the question at 
e gist of the inf 
mation in the stem of the question to reach H 
clusion. Sufficient information should Je a be 
in the question stem. Adding your own hypothe: 
conditions to the situation Presented could le: 
in the wrong direction. | 
10. Some questions may present graphic OF V rep- 
resentations with an accompanying question. These 
may include x-rays; wounds; ECG Teadouts; thera- 
pists performing various tests, measures, c 
tions; or depictions of patients with impa 
such as scoliosis or amputations. A useful str 
for these types of questions is to look att the choices 
first. With the choices in mind, look at the graphic 
representation next, and finally look at the question 
Looking at the choices first may help you focus on 
the aspect of the graphic representa 
most relevant to answer the question. — ak iat 


have entirely different answers. You, mos 
encounter some questions on the actual NF*® © 
a different focus than the practice exam questions 
Your final review should refocus on thea ae, 
emphasized on the NPTE and that you bai 1 
areas of personal weakness. You may wish” 
practice exams. | 


j> The Day Before the Exam 


The day before the examination, make sure you have 
gathered all necessary documents, materials, medica- 
tions, eyeglasses, and personal items you may need. It 


will heighten your anxiety to , look for i 
the day of the exam. Do not use med 
antihistamines or muscle relaxants, 


use other substances that may affect your alertness. 
Do not “cram” or stay up late the night before, review- 
ing material. Do not go to a party the night before the 
exam. (After it’s over, okay!) Try to get a good night's 
sleep. On the day of the test, eat a meal before the 
exam. You may not have the opportunity to eat again 
for many hours. Finally, allow extra time to arrive at the 
test site in case travel is delayed. 

Expect to be a little nervous. Prometric person- 
nel are trained to put you at ease and explain what 
will happen. However, if you are unrealistic in your 
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expectations at the testing site, Prometric personnel 
may react negatively to your demands. This will not put 
you in the proper frame of mind to take the NPTE. Also, 
if you are overly anxious, your ability to process ques- 
tions and recall information could be impaired. Anxiety 
can also lead you to dwell more on the consequences 
of the exam rather than the questions presented. Prac- 
tice relaxation strategies you find helpful. If you have 
disciplined yourself to review material thoroughly, you 
should feel confident, and there is more likelihood of 
a positive outcome. 


k Critical reasoning is an important part of NPTE prep- 


_ aration. At this moment, you have achieved a certain 


level of critical reasoning skill that has helped you suc- 
= ceed in academic and clinical arenas. Critical reason- 
ing skills are the foundation for how we analyze the 
situations we encounter in everyday life. We often do 


not acknowledge how important this implicit skill is for 


exam success. 


It is important to define critical reasoning and why 


you should spend time focusing your attention on this 
process. Critical reasoning is a decision-making process 
by which you use your knowledge, skills, experience, and 
logic to draw conclusions about everyday situations. 
When this process is used judiciously, it is undertaken 
with purpose, reflection, clarity, accuracy, and thorough- 
ness. It is the foundation by which individuals draw 
_ conclusions about their world and what one determines 
to be true. 

How does this relate to the NPTE, and why should 
you be concerned about it? The NPTE provides oppor- 
tunities for you to demonstrate how well you can 
reason out challenging clinical, ethical, administra- 
tive, or other circumstances with the 250 questions 
you will need to answer for the exam. Each question 


will require you to draw on your knowledge, skills, and 
experiences to arrive at a correct conclusion. The way 
you arrive at a correct conclusion is primarily by using 
critical reasoning. 

Some individuals erroneously believe that the 
NPTE tests only your ability to recall facts that are 
readily found in books. Although factual knowledge 
is important and provides a foundation for the exam, 
the NPTE also tests your ability to evaluate challeng- 
ing circumstances correctly and to make prudent deci- 
sions about the situations described in each question. 
The exam often moves beyond simple recall of knowl- 
edge and facts to contextualized clinical information. 
This means that you will be given clinical scenarios 
in which you will need to draw conclusions about a 
patient's symptoms, diagnosis, response to therapy, and 
expected outcomes. You must draw on your knowledge 
to take your reasoning to the next level of application 
of information. 

One should be aware of critical reasoning processes 
and skills (see Table 1-1). The following section helps 
you become aware of the different skills involved in the 
process of critical reasoning, and how NPTE success is, in 
part, tied to these processes. 


> Subskills of Critical Reasoning 


There are five subskills of critical reasoning that underlie 
the foundation for sound critical reasoning ability. They 
are based on expert consensus of many critical thinking 
experts and reported by Peter Facione (2015, 1998), who 


describes the skills utilized in reasoning out challeng- 
ing circumstances. The five subskills of critical reason- 
ing are inductive, deductive, analytical, inferential, and 
evaluative. 
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Table 1-1 


Critical Reasoning Self-Assessment Questions 


onoma ee 


Do You: C 
- Have difficulty with taking specific information o 
applying it to larger populations? 
+ Selecting incorrect answers because you don’t know 
how to generalize your knowledge? 
Do you: . 
- Prefer to follow your instincts rather than the guide- 
lines that a protocol may provide? Ps 
- Select incorrect answers because you are unfamiliar 
with established practice standards or major theoreti- 
cal approaches? 


| Do You: Analytical 
| ~ Tend to misinterpret information provided and make 
| poor judgments and apply inadequately conceived 
assumptions about it? 
-= Select incorrect answers because you misjudged the 
| effects of a clinical condition on functional perfor- 
| mance? 
| Do You: Inferential 
- Have difficulty with thinking about how clinical condi- 
tions and practice situations may evolve over time? 
- Assume information is valid when it is not true? 
- Select incorrect answers because yau have diffi- 
culty deciding the best course of action in a practice 
scenario? 


Do you: Evaluative 
|- Feel anxious when you have questions that are 

ambiguous and you cannot find answers to them in a 
textbook? 


_- Rely on protocols and guidelines more than gut 
instinct? 

i- Select incorrect answers because you become over- 

| whelmed by questions that present ethical dilemmas? 


Deductive 


| This table was adapted with permission from Dr. Kari Indo, from a table published in Fleming-Castaldy, 


| Review & Study Guide, 8th ed. TheropyEd. 


Inductive reasoning is the process of reasoning in which 
the assumptions of an argument are believed to endorse 
the conclusion but do not guarantee it. It starts with 
reasoning in specific situations and then moves to more 
generalized situations. It may start with observations 

about a specific situation and then require one to dra 
conclusions about larger circumstances, a 
For example, if we observe a patient who experienced 

a stroke demonstrating dysarthria, we might concl d 
that all patients with stroke have symptoms of d 5 ai 
We te that this is, in fact, not a. maine sce 
ing skill was used to i a cal 
took observations pp co ae 
them to a larger, more global ass aes bee 
sumption. Recognizing 


and Critical Reasoning Ski 


Ils 


Ss FE P a 
: 


When studying a specific content area, think about how = 
the information you are reviewing to a diversity OPE 
Use o reflective “what if” stance to think about hoy 
mation may be generalized to a broader context, 
a fun and effective study group activity. 


When studying, be sure to master all major Br 
and accepted principles that guide PT practice. Carefylly 
review all frames of reference, practice guidelines, and inter. 
vention protocols and procedures. Review the APTA Code o 
Ethics and Guidelines for Professional Conduct, — 


Obtain knowledge of all major clinical conditions, 
toms, diagnostic testing and criteria, anticipates 
expected outcomes. This information is extensiv 
this text to help you make accurate judgments and c 
sumptions about the potential impact of a clinical cond 
functional performance. Review patential adverse eff 
flags in this text) and common errors associated w 


When studying clinical conditions, think about how  prese 
tion of these conditions may sometimes vary from textbook 
descriptions. Use the knowledge and experience you acquired 


| 


a 
f 


— 


OL | 
during your clinical education experiences to assess the trust 
worthiness of your assumptions. Study guidelines and models — 
developed from evidence-based practice to develop a solid 
foundation on how to decide the best course of action. 

When reviewing specific content, think about the practice ambi- | 
guities and ethical dilemmas you observed during your clini- | 
cal education experiences related to these areas. Review the 
APTA Code of Ethics and Guidelines for Professional Conduct — 
and practice applying this information to determine a corre | 
course of action using practice examples and c Jong : 


Hh 


R: National Occupational Therapy Certification Exam: | 


- He 


— vi ret 


=» 
foro 


that inductive reasoning can be flawed is an impí in 
part of successful exam performance. Inductive £ 5 


z 


ing is an important skill clinically, because it he! 
examine all possible options in a clinical situat 
determine the most reasonable action. It is us a 


. , 7 E 1 wht 
nostic thinking, where we form assumptions a 
to expect from a diagnosis as it evolves over i na 


Deductive Reas 


Deductive reasoning is the process of reas ning 
one draws conclusions based on facts, laws 

accepted principles. It is the reverse thinking Fail 
inductive reasoning, whereby the individual $i hen" 


larger circumstances and theories and 
specific situations. 


For example, if we read the Physical Therapy Guide for 
Professional Conduct, which states that fraudulent billing for 
therapy services is unethical, we could reasonably conclude 
that when we witness therapist A in a clinic billing for 
services for patient B that did not occur, therapist A is 
acting unethically. Here the circumstance started with a 
global principle and was applied to a specific circumstance. 

However, deductive reasoning also has its flaws. 
Sometimes individuals make erroneous assumptions 


_ about the premises of a theory and then apply this error 


in thinking to the specific circumstance. If we start with 


a premise that all patients enjoy physical therapy, then 
patients B, C, and D all will enjoy physical therapy. 


Can we say this for sure? Of course not! This is a type 


_ of flawed premise that leads to a faulty conclusion. We 


must be sure that our deductive reasoning begins with 


sound theory and known principles. 


Deductive reasoning is important to physical thera- 


~ pists because it helps them apply rules and guidelines, 
= without necessitating independent judgment for the 
situation. This is especially beneficial when applying 
aa protocols for treatment approaches (e.g., functional elec- 
trical stimulation, assuming one is following a published 
protocol) or research guidelines (e.g., how to carry out 


correlational analysis of an array of data). 
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Analytical reasoning or analysis is defined as the pro- 


cess of interpreting the meaning of information as well 


as relationships within the information presented, and 


then making assumptions or judgments about that infor- 


_ mation. Information presented in the form of graphs, 


charts, tables, and pictures utilizes analytical reasoning 
skills, because one must interpret the information and 


determine what it means. Other times, information is 


A 4i 
presented in such a manner that one must make a “men- 


tal chart” of the information. 
Popular questions that test one’s analytical reason- 


ing contain descriptors assigned to a group, with the key 


features of the group given in part. This leaves the test- 
_ taker to make assumptions about what is true about the 
_ whole group based on the information provided. Ques- 
_ tions of this nature tend to place groups of people into 


Categories, and the test-taker must determine the char- 
acteristics of each group, based on limited information. 


These questions tend to frustrate people. Nonetheless, 


analytical reasoning is a necessary evil! 

= In physical therapy practice, analytical reasoning is 
important because it helps one to interpret an ECG strip 
or determine the diagnosis when analyzing the x-ray 
of a patient with a “Scotty dog” fracture in the spine 
(necessitating the question, what is the significance?). 


Often, questions of this nature provide a host of symp- 


toms, and the test-taker must determine the diagnosis 
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(categorization of information). We also use analytical 
reasoning to give definitions to symptoms we are reading 
about (How can we describe this symptom?). Overall, 
analytical reasoning helps us to examine ideas and 
concepts and the relationships between them. 


Inferential Reasor 


Inference or inferential reasoning is the process of draw- 
ing conclusions or making logical judgments based on 
concepts, assumptions, and evidence, rather than direct 
observations. Questions that ask you to determine what 
is BEST, MOST IMPORTANT, or MOST BENEFICIAL 
often test your inferential reasoning ability. Questions of 
this nature also ask you to determine what is believed to 
be true, even though you cannot be 100% sure. 

Inferential reasoning skills are used in clinical situ- 
ations when a physical therapist must determine what 
symptoms to expect from a diagnosis or what is the 
likely functional result from a disease process or disorder. 
Because we cannot be 100% sure about the nature of a 
disease and all its possible symptoms, we must infer this 
information based on our knowledge and experiences. 
This is an important skill for a physical therapist to possess. 

Pitfalls in inferential reasoning commonly occur 
when we fail to consider all the information presented 
or use faulty logic to determine what may occur in 
certain situations. An example of this might be a physi- 
cal therapist who determines that it is most appropriate 
for a patient with T12 paraplegia to focus on strength- 
ening the upper trapezius and levator scapulae muscles 
in preparation for ambulation with crutches, rather than 
triceps and lower trapezius muscles. Here, the therapist 
did not consider the nature of the task at hand (ambula- 
tion with crutches) or tie the muscle functions with the 
use of crutches for ambulation. Hasty decisions can lead 
to suboptimal treatment planning with patients. 


Evaluation and evaluative reasoning is a process by which 
one weighs the merits of an argument for its validity and 
the inherent value of the argument itself. Here, the indi- 
vidual determines whether an argument “holds water,” 
whether there is value to be found in the argument itself, 
and what value one can assign to it. 

Individuals make value judgments all the time. We are 
often unaware of the thought processes involved. Every 
day, we evaluate ideas that are presented to us, sometimes 
in the form of a news story or a discussion with a friend. 
We tend to judge the merits and value of the information 
we receive. However, a good evaluative thinker listens 
with a skeptical ear, determining how truthful the infor- 
mation is and how much value one should assign to that 
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information. Accepting information at face value can be a ae oa re rr We treatment setlo 
pitfall because we are not considering the possibility that planned. It } ed ; whether thorties 
there is more information to be heard that may complete of breath mine e Ieee: om, given the pati 
the story or that the information could be false. medical ne clos guile the thera 

There are also times where we may have to make information helps guide the rei thinking aboy, 
difficult decisions in areas that have no clear-cut answers. Correct course of action. Ie 2 less, these Ypes o sit, 
In physical therapy practice, we may be faced with dilem- ations are not clear-cut anc tp or: the therapist to eva, 
mas that pose a challenge for the correct course of action. ate the circumstances, weigh the information 5 Ser 
Pay clase attention to questions with the picture of the and determine a correct course of action, given his or Le 
cogwheels next to them because they will help you to knowledge and peun e S 
identify questions that pose difficult clinical and ethical Pitfalls in evaluative reasoning involve l 
situations and require evaluative reasoning. great value to information that has little value to the 

An example of such a dilemma is a situation in situation, not assigning enough value to highly valuable 
which a therapist is working with a patient who becomes information, and not using principles and guidelines tha 
short of breath. The therapist must determine whether are put into place to help guide one’s thinking (such x 
to immediately notify the physician, document the the Code of Ethics and Guide to Professional Conduct), 
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F> Summary of Reasoning Skills 


You are encouraged to pay particular attention to the five 
types of critical reasoning listed with each practice ques- 
tion and accompanying explanation in the simulated 
examination answer section. The following five symbols 
have been assigned to help you key into areas that may 


be weaknesses: 


= Inferential Reasoning = : 
(0° = Evaluative Reasoning oh, 


As you review the simulated exam ination results esults and 


print them out, pay attention to any patterns that emerge 
> = Inductive Reasoning Are you particularly weak in a certain area of reasoning: 


i Often, individuals are stronger in certain areas of reason: 
ing than others. Our skill in reasoning ability come 
$ = Deductive Reasoning from not only our knowledge, but also our day-10-4 
experiences. If you notice that you have a weak! g 
certain area of reasoning, do not despair. Being awar 


section will he? 


O = Analytical Reasoning the issue ìs a good first step. The next sect 
you to determine your next course of action. 


a 
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ie Critical Reasoning Challenge 


er ee 
ey tek a, 


In order to solve problems and understand the reason Mape- 

; , ; - over. If you fi i ur th 
ing process, use the following checklist to dissect the ing nil soko k i kero rt cal 
—_— ae. This training activity helps you men- ill follow! 
tally address the items in the checklist. Not all item fits 
are relevant, and a mental “not applicable’ (N A") NPTE Exam í 


can be inserted. The answers and ex i f vis queto” 
À planations to the 1 ee 
exam questions are organized in this way. Given the oe on and category does this es 
time constraints of the NPTE, it is not practical to use aaa ; 
this 14-point checklist for each question on the actual Cardiova scular, Pulmonary and 
ar, Pulmo : 


exam. However, the reasoning framework will carry t 
ems 


Musculoskeletal System 
Neuromuscular and Nervous System 
Integumentary System 
Other Systems (Metabolic/Endocrine/Gastroin- 
testinal/Genitourinary) 

-= System Interactions 

= Nonsystem 
_ Categories: 

4 PT Examination 
Evaluation, Differential Diagnosis, and Prognosis 
Interventions 
Equipment and Devices 
Therapeutic Modalities 
Safety and Protection 


= Professional Responsibilities 


¿Research and Evidence-Based Practice 
= à What is the diagnosis or condition of the patient/ 


client? 


eee 3. What age is the client (if relevant)? 


z En What deficit(s) or problem(s) does the client have? 


T: How does the deficit or problem affect the client's 


function? 


os What is the setting for treatment? (e.g., inpatient, 


outpatient, early intervention, school) 
ae What KEY WORDS indicate importance or prior- 
ity? (e.g, BEST, MOST, NEXT, INITIAL, GREAT- 


_ BST BENEFIT) 


: What information is needed to answer the question? 


o type or stage of condition/disease, examina- 
-tion tools, treatment techniques, knowledge of sta- 
tistics, lab values, type of equipment or modality) 


He. Is any information in the question stem irrelevant 


_ or included only as a distracter? 


Fr 7 E Give a rationale for why Choice #1 is correct or why 
= itshould be eliminated. 


ts u. Give a rationale for why Choice #2 is correct or why 


-it should be eliminated. 

7 Give a rationale for why Choice #3 is correct or why 
it should be eliminated. 

1 Give a rationale for why Choice #4 is correct or why 


it should be eliminated. 


= What type of critical reasoning subtype is needed to 


_ answer this question? 


Mr Gan iD 
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"a Seductive 


a. 


itica Teasoning is not leamed or improved in a quick 


lesson. or by simply reading basic definitions. It requires 


1 Peete with items that test these skill areas and provide 
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Inference 
Evaluation 


Use the checklist to solve the following challenges. 
Answers appear at the end of this chapter. 


Critical Reasoning Challenge #1 


A patient has experienced long-term lumbar pain and is 
diagnosed with degenerative joint disease (DJD) of the 
lumbar facet joints. The patient complains of numbness, 
paresthesias, and weakness of the bilateral lower extrem- 
ities that increase with extended positions or walking 
greater than 100 feet. Pain persists for hours after assum- 
ing a resting position. The patient reports the ability to 
ride a stationary bike for 30 minutes without any prob- 
lems. What is the BEST intervention in this case? 


Choice 1 Increasing cardiovascular endurance with 


walking for 30 minutes, twice a day. 


Choice 2. Limiting extended spinal positions and 
improving the dynamic control of the trunk 
musculature. 

Choice3 Back extension strengthening throughout 
the entire ROM. 

Choice4 Traction and limitation of weight-bearing 


positions. 


Critical Reasoning Challenge #2 


A patient sustained a fracture of the proximal humerus, 
which has healed well. Upon examination, the therapist 
notes limitation in active shoulder flexion, The scapula 
protracts, elevates, and upwardly rotates early and ele- 
vates excessively when the patient attempts to lift the 
arm. What should the therapist do next? 


Choice 1 Passive shoulder flexion and glenohumeral 
accessory mobility testing. 

Choice 2. Manual muscle test of serratus anterior and 
thomboids. 

Choice 3 Manual resistance exercises for the supraspi- 
natus and infraspinatus. 

Choice 4 Large amplitude oscillations performed at 


the end-range of joint play for the gleno- 
humeral inferior and posterior capsule. 


feedback on your performance. The good news is that 
you already have this information contained in this 
study guide. Each practice question in this Review and 
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Study Guide has an accompanying rationale for the on 
rect and incorrect choices. Additionally, each quest ; 
has an explanation about the subskill of =f aap ari 
ing and the knowledge or skill required to artive a ‘i : 
rect conclusion. Paying attention to these areas WIN = 
you to build your knowledge and experiences with ue 
reasoning skills and prepare you for the NPTE and all its 
challenges. j 
After you receive the results of your online practice 
test, refer back to your incorrect responses. This may help 
you uncover a pattern in the types of questions you are 
answering incorrectly, as related to a subskill of critical 
reasoning. Do you notice that you have difficulty with 
certain types of questions, such as those that encourage 
evaluative or inferential reasoning? This will help you to 
identify a potential area for improvement and an area 
to help base study strategies. Once you have identified a 
weakness in critical reasoning, take some time to reflect 
on why this is so. Look again at Table 1-1. Be sure to read 
not only the rationales for any questions answered incor- 
rectly, but the correct answers as well. You want to be 
sure that your rationale for selecting the correct response 
aligns with the rationale provided for the correct answer. 
This extra measure further assists you in gauging your 
exam performance and accuracy in critical reasoning. 


Enhancing Critical Reasoning a ve 
Skills | 


What makes a person an excellent critical thinker? There 
are various attributes that are associated with sound 
critical thinking and reasoning ability. It is not just the 
skills one has acquired with time and practice, but also 
the habits of mind that provide a solid foundation for 
deeper thinking and reasoning about everyday life. It 
includes a natural curiosity about what we see and hear, 
truth seeking, a systematic way of thinking about life and 
approaches to solving problems, and the reduction of 
bias that can interfere with our ability to see the truth 
and determine a correct course of action. 

Critical thinking and reasoning ability are not 
learned in a few quick lessons. It takes time and practice 
to change the way you think about the world and every- 
day situations. But once you begin to use these strate- 
gies, they become part of your everyday life and you may 
not even notice that you are asking the deeper questions 
that help you to get to the truth. You are more comfort- 
able with ambiguity and uncertainty and you do not shy 
away from a challenge that will take some time to over- 
come. These are the habits that propel people toward 
success. Why does this matter for the NPTE? 

what helps you to succeed on high stakes ex 


What provides you with the stamina to Stay 
minimize frustration, 


It is, in part, 
aminations, 


focused, to 
and to have clarity of mind as you 
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answer each question on the NPTE. It requir 7 
deeper than you may be comfortable doing right 

If you find yourself struggling with a 
questions OF study content in this Review & Sp,4 


' Guide, 
’ ink 


take the time to 80 deeper. What that Means is to, iid 
about the subject of the question or content at > 
deeper than what you may be accustomed to q ei 
now. It is easy to answer a question and go im 5 
to the location of the correct answer, We w 
gratification. We want to know if we are on- 
our studies. Avoid the immediate need to kno 
when you encounter a challenging quest 
area in this guide, stop and ask yourself, 
know about this subject? What do I rememb 
it down—everything you can remember, s; 
stages—without seeking out the answers. It’s 
don’t remember a lot. Be comfortable with what ye 
and don’t know. This is the first step in thinking 
deeply. Next, consider the typical evaluat 
ment approaches for that condition and } 
setting changes how you approach your th 
might the patient be in his/her stage of r 


discharge plan, and environment the pat 
transition toward. These are the “it depen 


for this patient with Parkinson's disease 
immediately say, “Well, it depends.” It 
treatment setting I’m in. It depends on tl 
patient's disease. If the patient is in an 
she is likely to be ambulatory and I can w 
mobility activities that reduce a risk of fal 


My therapy approach would be very dii ferer 
the situations in which taking additio1 


and test your ability to develop multi 
solving problems helps you to go deeper, í 
able solving complex problems, and in d 
all the answers readily in front of you. Thi 
you to succeed on the NPTE. i 
Deeper level thinking is analogous to th 
that form with weather, time, and erosion, 
strata. With rock strata, there are typical 
horizontal layers of soil, sand, pebbles, 
material that settles with the passage of 1 
are more superficial and easily seen w n 
very deep and take effort to dig down towar e 
the development of critical reasoning occurs: ae 
Wherever you are or wherever you th a "4 0 | 
your comfort with critical thinking, your gaa 


Stratified Rock near La Paz, Baja California 
Sur, Mexico. Author: Wonderlane. Uploaded 
from http://flickr.com/photo/71401718@ 
NOO/3542465243. 


deeper into territories where you are less comfortable. 
Take opportunities to explore the “it depends” scenar- 
ios—how might this change if.... Pick topics to explore 
that you have identified through your studies in which 
you are less comfortable with the content. Taking the 
time to explore, to ask challenging questions, and to dig 
deeper will help to solidify your knowledge of this topic 
in a more effective and efficient way than reading, filling 
out or using flash cards, or memorizing facts. 

Have you ever had a situation in your program 
where you thought you did well on an exam, only to 
find out that your grade was lower than expected? You 
may have asked yourself, “What happened? I knew this! 
‘At least I thought I did.” Oftentimes, when a student 
receives a lower grade than expected on an exam, it can 
mean that they memorized the facts of the material or 
just used flash cards. But they failed to understand the 
concepts, the complexities, and how the facts change 
according to the circumstances at hand. For example, 
if a student memorizes the symptoms of left CVA and 
right CVA perfectly, will that serve him or her well on 
an exam full of questions about CVA? Yes, if the exam 
is only about remembering the differences between left 
and right CVA. This often isn’t the case. What happens is 
that the exam asks about other types of CVA—occurring 
in different vessels, regions of the cortex, and physio- 
logical mechanisms of the CVA itself, such as a throm- 
bosis or embolism. It could ask about how to approach 
treatment for someone who incurred a left CVA, and the 
hope is the test taker could extrapolate what might be 
effective given their memorization of left CVA symp- 
toms. But in reality, that falls short. Facts can guide logic, 
but only to the extent that the facts are accurate and 
complete. The lower grade achieved on an exam repre- 
sents how memorization alone is not enough, especially 
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when the exam demands thinking beyond facts. As you 
prepare for the NPTE, keep in mind that the quantity 
of study is not important—it is the quality. One of the 
most common statements uttered by students who fail 
high stakes exams is, “I don’t know why | failed. I read 
the book cover to cover three times.” A statement about 
the quantity of study rather than the quality is a sign of 
insufficient studying. Your preparations should not be 
about how many topics you can cram into your study 
session. It should be about the insights you have gained 
from the material covered. 

Think back to the rock strata and how it can 
be applied to a specific topic covered in this Review 
and Study Guide. Let's say you are reading content in 
Chapter 4: Cardiovascular and Lymphatic Physical Therapy. 
You see the topic of lymphedema and immediately think 
to yourself, “I don’t remember a lot about this.” Close 
the book and start at the surface: what do I remember 
about this diagnosis? What are the typical symptoms? 
Where might lymphedema be present? Which diagno- 
ses are often associated with lymphedema? Next, go 
deeper. If I were in an inpatient setting, what would 
be the typical evaluation and treatment approaches for 
lymphedema? What if it were an outpatient setting? 
What does lymphedema look like at different stages of 
recovery, and how does my treatment change according 
to stages? What are some “red flags” or precautions and 
contraindications | should be aware of when working 
with this condition? After you have recalled as much as 
you can about these topics, go to a deeper level where 
you reach the uncertainties or the “it depends.” If other 
disciplines or entities were involved in care, such as 
occupational therapy, a concerned family member, how 
might I work with them to ensure a successful outcome 
for the patient? Should I perform bandaging, and if so, 
how? What are the factors that indicate use of bandag- 
ing as part of treatment? 

The following illustration helps you to apply the 
analogy of the strata to your studies for the NPTE. Find a 
challenging topic and then start at the top with the more 
superficial questions. After they have been answered, go 
to the next layer of depth and answer those questions. 
Keep going until you have reached the deepest layer 
and have pondered all the questions about your chosen 
topic. After that has been accomplished, use this Review 
and Study Guide to verify how you did. Look up the topic. 
What did you remember? What information did you not 
recall? Did you confuse any topics for a closely related 
diagnosis or situation? Based on this process and assess- 
ment of your knowledge, you have accomplished deeper 
levels of thinking and reasoning, as well as expanded 
your current level of knowledge about the topic area. See 
Figure 1-1. 


Other Courses of Action. This study guide was 
designed to help you to identify potential weak areas 
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study process. 


Critical reasoning strata applied to 


po Retaking the Examination 


Remember, most candidates are successful the first time! 
If you receive bad news about your NPTE results, life goes 
on, but it gets a bit more complicated. You might lose 
your temporary license if your state or jurisdiction has 
granted you one. If applicable, your visa to work as a 
physical therapist in the United States may be revoked. 
if you are working as a physical therapist, you could lose 
your job, or you might continue to work, albeit with a 
different tide, responsibilities, or salary until you Pass 
the examination. If you have accepted a future position 
and fail to get a license, your employer might opt not to 
save the position for you. Undoubtedly, you will experi- 
ence various emotions, which could include frustration 
anger, depression, low self-esteem and embarrassment. 
What can be done? You can go online or down- 
load the Performance Feedback Request Form fr 
the FSBPT. This report lists your score by Content = 
Body Systems, and Section of the bac 
items correct and a percentage are gj 


tion. The current cost is $100. No personal checks are 


and prepa! a 
informatio ! is be wt 
a and focus of this book. However, if Pond 3 
like additional information about critical req. Woy 

practice with questions that test critical thine ™8ang 
reasoning skills, the following resources 
practi i 
ə Insight Assessment, Inc. www.insiohr.. 
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e you to succeed on the NPTR. 
n about critical reasoning jg 


may help ya 


ce honing these skill areas: 


com. Offers periodic free mini-tests with me 

for correct and incorrect answers. Also offers noe 

that discuss the various types of reasoning TS Otcey 
ə Burger, E. B. & Starbird, M. (2012). The 5 elem, 

effective thinking. Princeton, NJ: Princeton Uns, of 

Press. A helpful guide with practical stint 

implementing critical thinking at deeper ley : ; for 
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be able to access or revisit your actual exe 


accepted. Due to examination security ru es, y sea 
ety pap ee ou 


may contact www.fsbpt.org, or call (703) 739-94: 0. 
Our advice is not to dwell on past failures. Sra 
evaluate your performance. Think about areas 0" " 
previous exam with which you had some difficulty. 
there any gaps in your academic or clinical n) p 0 iede" 
Did you find it difficult to make decisions ana xas 
questions requiring clinical judgment or anatys™: 
your English language skills inadequate? 9 A 
_ Focus on the next exam. Reinstitute a P¥ cour 
disciplined study. Consider taking a prepa ae! foul 
if you had not previously attended one. We adjust 


that candidates who retake the exam without ® wi 
their behaviors or correcting deficiencies WPF. oi 
the same disappointing results. There is no Mag- ij 
that helps you pass the exam. It is your f S ma", 
demonstrate competency to practice. Take Sy sail 
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with self-confidence. 
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physical therapy boards. 

wv fsbpt.net/pt: transfer of exam scores and other related 
_ information. 

‘www.2test.com: locations of Prometric Testing Centers. 


w.apta.org: information on the profession, policies or included only as a distracter? 4 
seed the role ~ the physical therapist, and resources No. w 
n a ; l í , 

O napi on examination prepara- x ne ae am 7a "a ora ned kee n j 
tory courses as well as materials for physical and occu- I TEE ae i i b z 
pational therapists, PTAs, OTAs, and Speech-Language ntervention does not deal with pain, numbness, 
Pathologists. and paresthesia. Patient cannot walk >100 feet. = 

How could they walk for 30 minutes bid? = 

== — ELIMINATE. z 

Answers to Critical Reasoning 11. Give a rationale for why Choice #2 is correct or why m 

Challenge #1 (Answers Are in Bold) it should be eliminated. U 

Trunk extension exacerbates symptoms. Dynamic 
L. What Smain and category does this question rep- trunk control to limit extension is best interven- 
it tion for spinal stenosis. 
Domains: CORRECT. 
Cardiovascular, Pulmonary, and Lymphatic Systems 12, Give a rationale for why Choice #3 is correct or why 
Musculoskeletal System it should be eliminated. 
Neuromuscular and Nervous System Back extension exacerbates symptoms. 
Integumentary System ELIMINATE. 
Other Systems (Metabolic/ Endocrine/Gastroin- 13, Give a rationale for why Choice #4 is correct or why 
testinal/ Genitourinary) it should be eliminated. 
System Interactions Limiting weight-bearing and traction are of little 
Nonsystem help in addressing the major problems and allevi- 
Categories: ating symptoms. 
PT Examination ELIMINATE. 
Evaluation, Differential Diagnosis, and Prognosis 14, What type of critical reasoning subtype is needed to 
Interventions answer this question? 
Equipment and Devices Inductive 
Therapeutic Modalities Deductive 
Safety and Protection Analysis 
Professional Responsibilities Inference 
Research and Evidence-Based Practice Evaluation 


2. What is the diagnosis or condition of the patient/ 


client? 

DJD of lumbar facet joints. Spinal stenosis? 
3. What age is the client (if relevant)? 

NA 
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. What information is needed to answer the ques- 


tion? (eg., type or stage of condition/disease, 
examination tools, treatment techniques, knowl- 
edge of statistics, lab values, type of equipment or 
modality) 

Need to limit trunk extension with spinal stenosis. 


. Is any information in the question stem irrelevant 


This type of reasoning requires one to be a “for- 
ward thinker” and determine the best course of 
action for future functioning. 


Answers to Critical Reasoning 
Challenge #2 


4. What deficit(s) or problem(s) does the client have? 
Pain, numbness, paresthesias both LEs. 

5. How does the deficit or problem affect the client's 
function? 
Cannot walk >100 feet. 

6. What is the setting for treatment? (e.g. inpatient, 
outpatient, early intervention, school) 
NA 


1. What domain and category does this question rep- 
resent? 
Domains: 
Cardiovascular, Pulmonary, and Lymphatic Systems 
Musculoskeletal System 


7. What KEY WORDS indicate importance or prior- Neuromuscular and Nervous System 


ity? (e.g. BEST, MOST, NEXT, INITIAL, GREATEST Integumentary System 
BENEFIT) Other Systems (Metabolic/Endocrine/Gastroin- 
intervention testinal/Genitourinary) 
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System Interactions 
Nonsystem 
Categonies: 
PT Examination 
Evaluation, Differential Diagnosis, and Prognosis 
Interventions 
Equipment and Devices 
Therapeutic Modalities 
Safety and Protection 
Professional Responsibilities 
Research and Evidence-Based Practice 
2. What is the diagnosis or condition of the patient/ 
client? 
Proximal fracture of the humerus. 
3. What age is the client (if relevant)? 
NA 
4. What deficit(s) or problem(s) does the client have? 
Limitations in active shoulder flexion. Scapula 
protracts, elevates, and upwardly rotates early. 
5. How does the deficit or problem affect the client's 
function? 
Possible ADL limitations. 
6. What is the setting for treatment? (e.g., inpatient, 
outpatient, early intervention, school) 
NA 
7. What KEY WORDS indicate importance or priority? 
(e.g., BEST, MOST, NEXT, INITIAL, GREATEST BEN- 
EFIT) 
NEXT 
8. What information is needed to answer the question? 
(e.g., type or stage of condition/disease, examina- 
tion tools, treatment techniques, knowledge of sta- 
tistics, lab values, type of equipment or modality) 
Reasons for shoulder AROM limitations after 
humeral fracture. Examination approaches for 
shoulder AROM limitations. How to perform gle- 
nohumeral accessory mobility testing. 
9. Is any information in the question stem irrelevant 
or included only as a distracter? 
No. 
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10. 


ll. 


12. 


13. 


14. 


Give a rationale for why Choice #1 
it should be eliminated. | : 

Therapist should perform passi 
ion and glenohumeral accessory 
to determine the tissue at fault a d 


this point. 
CORRECT. 
Give a rationale for why Choice #: 


it should be eliminated. 

Weak serratus anterior would r 
of the scapula and possible wing i 
are downward rotators of the scapula, 
not match the patient Presentatio 9 n. : 
ELIMINATE. a 
Give a rationale for why Choice # #3 ) 
it should be eliminated. 


rotator cuff. Information provid 
cate rotator cuff weakness. The 


tion must be done to determine t 
ELIMINATE. 
Give a rationale for why Choice 44 
it should be eliminated. 
This treatment is appropriate for 
tions. There is not enough informa 
treatment. Further evaluation mu 
termine the tissue at fault. 
ELIMINATE. 
What type of critical reasoning sı su > 
answer this question? k 
Inductive 

Deductive 

Analysis 

Inference 

Evaluation 

Based on the diagnosis, the e 
mine the next course of action. 1 P 


Musculoskeletal 


Physical Therapy 
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Questions About the Musculoskeletal 
System Comprise 28% of the NPTE, 
or a Total of 51-60 Questions. 


The Number of Questions by Category 
Are: 

e Examination of the Patient/Client: 18-21 

e Evaluation, Differential Diagnosis, Prognosis: 17-20 
e Interventions: 16-19 


Examination of the Patient/Client. 

Focus on: 

e Orthopedic tests and measures, including knowledge 
and interpretation of special tests for a given pathol- 
ogy or impairment, such as ACL tears, ankle sprains, 
rotator cuff tears, neck instability, and so on 

e Movement analysis to include range of motion assess- 
ment, mobilizations, and resisted motion testing 

e Phases of the gait cycle, gait analysis, and common 
gait deviations 

e Joint biomechanics and arthrokinematics, including 
aberrant movements and responses to examination 
techniques such as joint mobilizations or special tests 
(Lachman’s, Sharp-Purser, etc.) 

e Clinical practice guidelines and clinical prediction 
rules that help guide the examination process 


Evaluation, Differential Diagnosis, 

and Prognosis. Focus on: 

e The clinical features (signs and symptoms) and 
differential diagnosis of prevalent musculoskeletal 


conditions 


e Musculoloskeletal disorders across the lifespan, such 
as congenital hip dysplasia, slipped capital femoral 
epiphysis, degenerative arthritis, and osteoporosis 

e Connective tissue disorders to include lupus, osteo- 
genesis imperfecta, Marfan syndrome, and Ehlers- 
Danlos syndrome 

¢ Development of a plan of care to include prognosis 
for common musculoskeletal disorders 

e Imaging techniques such as plain x-rays, MRI, CT, 
bone scans, and ultrasound, and the indications for 
the use of each technique 

e Actions and side effects of pharmacological manage- 
ment of musculoskeletal problems 


Interventions. Focus on: 

e Physical therapy interventions and their applications 
for rehabilitation, health promotion, and perfor- 
mance according to current best evidence 

e Principles that guide intervention strategies such as 
the centralization phenomenon, clinical prediction 
rules, FITT principle, PREs, etc. 

¢ Clinical practice guidelines that delineate specific 
treatments such as mobilization or exercise prescrip- 
tion for a given musculoskeletal disorder based on 
current best evidence 

e Soft tissue healing timelines that address when specific 
interventions should be applied for a given pathology 

è Potential adverse side effects or complications on the 
musculoskeletal or other systems from physical ther- 
apy interventions 
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Anatomy and Biomechanics 


Musculoskeletal System 


Levers: Rotations of a Rigid Surface 
About an Axis. There Are Three Types 
of Levers ; 
1. First-class lever occurs when two forces are applied on 
either side of an axis. 
a. The effort is the force that attempts to cause move 
ment. 
b. The resistance is the force that opposes movement. 
c. Example in human body is the contraction of tri- 
ceps at elbow joint. 
2. Second-class lever occurs when two forces are applied 
on one side of an axis. 
a. Resistance lies between the effort force and the axis 
of rotation. 
b. Few examples in human body (toe raises). 
3. Third-class lever occurs when two forces are applied 
on one side of an axis. 
a. The effort force lies closer to the axis than the resis- 
tance force. 
b. Most muscles in the human body are third-class 
levers (elbow flexion). 


Selected Kinematics 

1. Arthrokinematics is defined as the movement between 
joint surfaces. 

2.Three motions describe the movement of one joint 
surface on another. 

a. Roll consists of one joint surface rolling on another, 
such as a tire rolling on the road (e.g, movement 
between the femoral and tibial articular surfaces of 
knee). 

b. Glide consists of a pure translatory motion of one 
surface gliding on another, as when a braked wheel 
skids (e.g., movement of the joint surface of the 
proximal phalanx at the head of the metacarpal 
bone of the hand), 

c. Spin consists of a rotation of the movable compo- 
nent of the joint (e.g, movement between joint 
surfaces of radial head with humerus). 

d. Combinations of all three motions can occur at 
joints (e.g., between joint surfaces of humerus and 
scapula of shoulder). 

3. Osteokinematics: movement between two bones 
4. Convex-concave rule describes relationship Sonali 
arthrokinematics and osteokinematics. 

a. — a convex surface is moving on a fixed con- 

surface, the convex surface moves opposit 
the direction of the shaft of the bony ce $ 


of the 


b. When a concave surface moves on a ; 
surface, the concave articulating surface m. 7e 
the same direction as the bony lever (see Tabi T 

c, In the spine, the convex rule applies a hb as 2.1) 
occipital joint. Below the second vertebra atin, 
cave rule applies. Con, 


Capsular Positions Gs 
1. Resting or loose-packed position (see Table 2. 
a. Joint position where capsule and other so 
are in most relaxed position. 
b. Minimal joint surface contact. 
c May perform joint play and mobilization tech. 
niques in this joint position. 
2. Close-packed position (see Table 2-2). 
a. Joint position where capsule and other soft tissue, 
are maximally tensed. | 
b. Maximal contact between joint surfaces. 
c. Joint play and mobilization cannot be propery 
performed in this position. ) 
3. Selected capsular patterns (see Table 2-3). 
4. End-feels. 
a. Normal physiological end-feel. 
e Soft: occurs with soft tissue approximation. 
e Firm: capsular and ligamentous stretching. 
¢ Hard: when bone and/or cartilage meet. 
b. Pathological end-feel. 
° Boggy: edema, joint swelling. 
© Firm with decreased elasticity: fibrosis of sof tissues 
e Rubbery: muscle spasm. 
e Empty: loose, then very hard; associated with musde 
guarding or patient avoiding painful part of rang? 
e Hypermobility: end-feel at a later time than ° 
opposite side. 
5. Grading of accessory joint movement. j 
a. Accessory joint movement or joint play i$ grad ad 
to assess arthrokinematic motion of the joint *"" 
or when it is impractical or impossible to mea“ i 
joint motion with a goniometer. ie 
e Movement is assessed in comparison to the “ 
volved extremity or adjacent vertebral ee 5 
° Graded normal, hypomobile, or e 
i tara! 
b. Although interrater reliability is poor a 
reliability is acceptable. speci 
c. Data gleaned provides clinician with mor 
data on source of patient's problem. 


1. Occur when muscles have become sportencd iE, 


ened, weakened, lost endurance, develo 
Coordination, or p 


aralyzed. 5 
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Table 2-1 
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Í Concave-Convex Rule Application ; 


| Radioulnar 
Disto! 
Proximal 

| Humeroradial 
-Humeroulnar 


| Acromioclavicular 

| Toes 
_Metatarsal-phalangeal 
-_Ankle/Foot 


Hip 
‘Temporomandibular 


| Adapted from Kaltenborn F: Manual Mobilization of the Joints, Vol. 1: The Extremities, 8th ed. 2014. 
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All movements 


Inversion/eversion 

Dorsal/plantar flexion Talus 

All movements Fibular head 
All movements Tibia 

All movements Femur 

All movements Mandible 
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Table 2-2 
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Elbow 


Humeroulnar 


Humeroradial 


Zz 
Forearm 


Proximal radioulnar 
Distal radioulnar 


Radio/ulnocarpal 
Hand 


Midcarpal 
Carpometacarpal {2-5} 


Metacarpophalangeal {MCP} 


idiocy between flexion and extension 
Jaw slightly open (freeway space) 


Arm resting by side 

Arm resting by side 

40° to 55° abduction; 30° horizontal adduction 
(scapular plane) 


70° flexion and 10° supination 
Full extension and supination 


70° flexion and 35° supination 
10° supination 
Neutral with slight ulnar deviation 


Neutral or slight flexion with ulnar deviation 

Midway between abduction-adduction and 
Hexion-extension (thumb); midway between 
flexion and extension {fingers} 

Slight flexion 

Slight flexion ee ee 


moet 


Capitate, scaphoid, lunate, triquetrum 


Flexion/extension Distal phalanx 
Abduction/adduction Proximal phalanx 
Flexion/extension 

Trapezoid 
Pronation/ supination Radius 
Pronation/ supination Radius 
Flexion/extension Radius 
Flexion/extension Ulna 
All movements Humerus 
Elevation/depression Clavicle 
Protraction/retraction Clavicle 
All movements Scapula 
Flexion/ extension Distal phalanx 
Abduction/adduction Proximal phalanx 


Navicular, cuneiform 
Cuboid, calcaneus 


Maximal extension 


Convex moving on Concave 
Concave moving on Convex 


Concave moving on Convex | 


Convex moving on Concave 
Concave moving on Convex 
Concave moving on Convex 
Convex moving on Concave 
Convex moving on Concave 
Concave moving on Convex 
Concave moving on Convex 


Concave moving on Convex — 


a a 


Concave moving on Convex | 


Concave moving on Convex 


ere 


Concave moving on Convex | 
Convex moving on Concave | 


Convex moving on Concave 
Concave moving on Convex 


Concave moving on Convex 
Convex moving on Concave 


Convex moving on Concave 


Maximal retrusion (mouth closed with teeth clenched) or 
maximal anterior position/mouth maximally opened/ 


Arm maximally elevated 
Arm abducted 90° 


Maximum abduction and ER 


Full extension and supination 
90° flexion and 5° supination 


5° supination 
5° supination 


Full extension with radial deviation 


Extension with ulnar deviation 
Full opposition (thumb); full flexion (fingers) 


Full oppasition (thumb); full flexion (fingers) 


Full extension 


wornone ji 
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Table 2-2 


Joint Positions (Continued) 


RESTING POSITION 


Full extension, abduction, internal rotation 


o - ight lateral 
Hip 30° flexion, 30° abduction, and slight la y 5 
rotation Bony: 90° flexion, slight abduction, and slight ER 

Full extension and ER 

| Knee 25° Hexion 
| Ankle/Foot 5 fexi Full dorsiflexion 
2 Talocrural Mid inversion/eversion and i pomar et el cerca 

Midway between extremes of range oF mo! sete 
A srad Midway between extremes of range of motion ie eee 
= Tarsometatarsal Midway between supination and pronation ull supi 
ov o Full extension 
Metatarsophalangeal Neutral (extension 10°) 

= | Full extension 
T | interphalangeal Slight flexion 
£ Adapted from Magee DJ: Orthopedic Physical Assessment; óih ed. 2014. eee 
© ee A S S ee 


Table 2-3 


| Capsular Patterns 


"ARTICULATIONS 


RELATIVE LIMITATIONS OF MOVEMENT | à 


| Temporomandibular 

| Upper cervical spine (occiput-C2} 

| Occipitoatlantal joint 
Atlantoatlantal joint 


Limited mouth opening 


Forward flexion limited greater than extension 
Limitation with rotation 


Lower cervical spine (C3-T2) 


~Glenohumeral 
Sternoclavicular 
Acromioclavicular 


Limitation of all motions except flexion (side-bending and rotation equally limited and both greater than extension) 
Greater limitation of ER, followed by abduction and internal rotation 

Full elevation limited; pain at extreme range of motion 

| Full elevation limited; pain at extreme range of motion 

_Humeroulnar 


Loss of flexion more so than extension 
_Humeroradial 


Loss of flexion more so than extension 
Proximal radioulnar 


Limitation: pronation = supinati 
: . = supination 
Distal radioulnar 


Limitation: pronation = supination 


Wrist Limitation: flexion = extension 
| Lovet , Limitation: equal all directions 
-Trapeziometacarpa Limitation: abduction more i 
: nore so than extensi 
| Carpometacarpals {I-V Equally restricted all directions v 
Upper extremity digits Limitation: flexion > extension 
Thoracic spine Limitati i 
tion of side-bending and i 
rotat i ; 
EN g ion > loss of extension > flexion 


al limitation of side-ben 


ding and rotati 
> m Otation: loss of xion 
Pain when joints are stres , of extension > fle 


‘Sacroiliac, symphysis pubis, sacro- 


| coccygeol 
imited Hexion/internal rotat; R 

| Ofation; some limitati and É 
| Knee . ; some limitation of abduction: n la [atti of adduction 
ee f 7 nora 
ppr Flexion grossly limited; slight limitation of i o or little limitatio 
Tibiohbular (proximal & distal) Pain when joint is stressed hiiia 

Talocrural | 
| Loss of plontarflex; 
| ON greater th T: Pee 

Tal g an dors 
eee (subtalar) Increasing limitations of varus: io; iis 
| Midtarsal heid 


First metatarsophalangeal 
_Metatarsophalangeal (il-V) 


interphalangeal 


| Adapted from Magee DJ: Orthopedic Physic 


Variable: tend toward flexion 
Tend toward extension restrict 
al Assessment, 6th ed. 2014 


restrictions 


ions 
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3. Common muscle substitutions: 

a. Use of scapular stabilizers to initiate shoulder 
motion when shoulder abductors are weakened 
(reverse scapulothoracic rhythm). 

b. Use of lateral trunk muscles or tensor fascia latae 
(TFL) when hip abductors are weak. 

c. Use of passive finger flexion by contraction of wrist 
extensors when finger flexors are weak (tenodesis). 

d. Use of long head of biceps, coracobrachialis, and 
anterior deltoid when pectoralis major is weak. 

e. Use of lower back extensors, adductor magnus, and 
quadratus lumborum when hip extensors are weak. 

f. Use of lower abdominal, lower obliques, hip adduc- 
tors, and latissimus dorsi when hip flexors are weak. 
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See Figures 2-1, 2-2, 2-3, and 2-4. 


Shoulder Region 
1. Osteology. 
a. Humerus (see Figure 2-5). 
e Proximal end of humerus is approximately half 
a spheroid. 
e Articular surface is covered by hyaline cartilage. 
e Head is retroverted 20°-30°. 
o Longitudinal axis of head is 135° from axis of neck. 
b. Scapula. 
o Large, flat triangular bone that sits over second to 
seventh ribs. 
e Costal surface and a dorsal surface. 
e Three angles: medial, superior, and lateral. 
e Lateral angle bears glenoid fossa, which faces 
anteriorly, laterally, and superiorly. 
o Pear shape of fossa allows for freer range of 
motion (ROM) in abduction and flexion. 
o Concave shape receives convex humeral head. 
o Orientation of the glenoid fossa places true 
abduction at 30° anterior to frontal plane. 
c. Clavicle. 
e Extends laterally and links manubrium to acro- 
mion. 
e Connects shoulder complex to axial skeleton. 
2. Arthrology. 
a. Glenohumeral joint. 
e Convex humeral head articulates with concave 
glenoid fossa. 
e Glenoid fossa very shallow. 
b. Sternoclavicular joint. p 
e Convex (superior/inferior) and concave (anterior/ 
posterior) articulates with reciprocal shape of 
sternum. 
e Both articulations covered with fibrocartilage. 


c. Acromioclavicular joint. 

è A plane joint with relatively flat surfaces. 

d. Scapulothoracic joint. 
¢ A “clinical” articulation. 

3. Muscles (depressors, elevators, protractors, retractors, 
internal rotators, external rotators, flexors, abductors, 
adductors, and extensors) (see Table 2-4). 

4, Noncontractile structures. 

a. Glenohumeral joint capsule. 

e Attaches medially to glenoid margin, glenoid 
labrum, coracoid process. 

e Attaches laterally to humeral anatomical neck 
and descends approximately 1 cm on the shaft. 

e Supported by tendons of supraspinatus, infraspi- 
natus, teres minor, subscapularis, and long head 
of triceps below. 

e Inferiorly capsule is least supported and most lax. 

b. Ligaments. 

e Coracohumeral ligament. 

o Base of coracoid process to greater and lesser 
tubercle of humerus. 

o Primary function to reinforce biceps tendon, 
reinforce superior capsule, and prevent cau- 
dal dislocation of humerus. Taut with external 
rotation (ER). 

Coracoacromial ligament. 

o Strong triangular ligament runs from coracoid 
to acromion. 

o Not a “true” ligament; connects two points of 
same bone. 

Glenohumeral ligaments. 

o Reinforce the glenohumeral joint capsule anteri- 
orly and inferiorly. 

o Superior glenohumeral ligament: limits ER and 
inferior translation. 

o Middle glenohumeral ligament: limits ER and 
anterior translation. 

© Inferior glenohumeral ligament. 

— Anterior band: limits ER, anterior, and supe- 
rior translation. 

— Posterior band: limits IR and anterior transla- 
tion. 

Transverse humeral ligament. 

o Broad band passing over top of bicipital groove. 

o Acts as a retinaculum for long biceps tendon. 

c. Labrum. 

e Glenoid labrum is a fibrocartilaginous ring that 
deepens glenoid fossa. 

e Attached to capsule superiorly and inferiorly as 
well as to the long head of the biceps tendon 
superiorly. 

e Internal surface covered with articular cartilage, 
which is thicker peripherally and thinner centrally. 

e Aids in lubrication, as in meniscus of knee, and 
serves to protect the bone. 
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Figure 2-1 
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| Figure 2-5 | Coronal section of shoulder. 


Table 2-4 


Sternocleidomastoid, 


Shoulder Girdle and Upper Extremity Muscles and Innervation 
MUSCLES 


MYOTOMES REFLEXES CORD SEGMENT 


; C1-C4 C3-4 posterior 
Neck extension trapezius, other deep CN XI (spinal | 
Neck rotation neck muscles accessory) | 
Neck lateral bending | 
Shoulder shrug, scapular Upper trapezius C4 C1-C4 CN XI (spinal accessory) 
upward rotation 
Shoulder horizontal Pect. major/minor C5-C8, T1 Medial/lateral pectoral 
adduction 
Scapular downward rotation Pectoralis minor C8-T1 Medial pectoral 
Shoulder protraction, scapular Serratus anterior C5-C7 Long thoracic 
upward rotation 
Scapular elevation, downward Levator scapula c5 Dorsal scapular 
rotation 
Scapular adduction, elevation, Rhomboids C4-C5 Dorsal scapular 
downward rotation 
Shoulder abduction Supraspinatus C4-C6 Suprascapular 
Shoulder lateral rotation infraspinatus CA-C6 Suprascapular 
Shoulder medial rotation, Latissimus dorsi, teres major, CT Thoracodorsal, / 
adduction subscapularis, and lower subscapular, and 
pectoralis major medial/lateral pectoral 
Shoulder abduction, flexion, Deltoid CS C5-C6 Axillary 
extension 
Shoulder lateral rotation Teres minor C5-6 Axillary 
Elbow flexion, forearm Biceps brachii Có C5-C6 Musculocutaneous 
supination 
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ACTION TO BE TESTED MUSCLES aig 


| Shoulder flexion, adduction z C5-Có Muscu 
| Elbow flexion Brachialis, biceps brachii C7-11 Ulnar 
| Aih and Sth digit DIP flexion Flexor digitorum profundus 
as | (ulnar parti C7-T1 Ulnar 
2 | Wrist ulnar flexion Flexor carpi wee C8-T] Ulnar (deep ulnar} 
Š | Thumb adduction Adductor pollicis C8-T1 Ulnar (deep ee 
= | 5th digit abduction Abductor digiti minimi 
E Sthdig RTE C8-T] Ulnar (deep ulnar} 
var; | 5th digit opposition Opponens digiti minimi 
- ER = eet C8-Tl Ulnar (deep ulnar} 
© | Sth digit MCP flexion Flexor digiti minimi brevis = foster 
7 | 2nd-5th digit MCP flexion, interossei uinar) 
| adduction, abduction AEA ' 
| Forearm pronation Pronator teres, pronator Cé-C7 etd, (anterior 
quadratus interosseous) 
Wrist radial flexion Flexor carpi radialis Có-C7 Median 
Wrist Rexion Palmaris longus C7-T1 Median 
2nd-5th digit proximal IP flexion Flexor digitorum superficialis C7-T] Median 
Thumb IP flexion Flexor pollicis longus C7-T] Median (anterior 
interosseous) 
2nd-3rd digit distal IP flexion Flexor digitorum profundus C7-T1 Median (anterior 
{radial part) interosseous) 
Thumb abduction Abductor pollicis brevis C8-Tl Median 
Thumb MCP flexion Flexor pollicis brevis C8-Tl Median/ulnar 
_ — Opponens pollicis C8-T1 Median 
5th diait M ; 
ee eer) iambic C8-71 Median/ulnar 
Elbow flexion in mid- Brachioradial; 
supination/pronation — Có C5-C6 Radial 
Elbow extension Triceps brachii C7 
Wrist extension/rodial deviation Extensor carpi radialis longus a ae 
2nd-Sth digit MCP, IP extension Extensor digitorum ieee Radial odia) 
Wrist ulnar extension Extensor carpi ulnaris C7-C8 Radial (deep =, 
Forearm supination Supinator C7-C8 Radial (deep a 
” 
Thumb MCP abduction Abductor pollicis longus bas ee (deep i 
-C8 ial (postero! 
Thumb extension A ee | sse0us) 
nd pollicis longus / intero 
evis ; ; 
2nd digit extension Extensor indicis <= aien: Pam 
Adapted from Kendall FP et al- paa C7-C8 Radial (posteri 
Sa Muscles Testing and Funcion, wih P interosseous] 
osture and Pain, Sth ed. 2005 
d. Bursae 
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e Rolling-gliding occurs during elevation of the 
humerus, so that the instantaneous center of 
rotation varies considerably during the complete 
range. 

e At approximately 75° of elevation, ER (conjunct 
rotation) occurs, preventing compression of 
greater tubercle against the acromion. 

b. Scapulothoracic and glenohumeral rhythm (scapu- 
lohumeral rhythm) is the ratio of movement of the 
glenohumeral with the scapulothoracic joint. 

e Maximum range of elevation is 150° to 180°. 

e The glenohumeral joint contributes 100° to 120° 
of flexion and 90° to 120° of abduction. 

e An overall 2:1 ratio of glenohumeral : scapulotho- 
racic motion is described, although substantial 
variability exists between individuals. 

e The first 30° to 60° of elevation occurs mainly in 
the glenohumeral joint. 

c. Requirements of full elevation. 

e Scapular stabilization. 

e Inferior glide of humerus. 

è ER of humerus. 

e Rotation of the clavicle at sternoclavicular joint. 

e Scapular abduction and lateral rotation of acro- 
mioclavicular joint. 

e Straightening of thoracic kyphosis. 


Humerus 
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UPAD Elbow: lateral view. 
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Elbow Region ; 

l. Osteology and arthrology (ulnohumeral, radio- 
humeral, superior, and inferior radioulnar). 

a. Humeroulnar joint (see Figure 2-6). 
e Distal end humerus (trochlea) articulates with 
proximal end of ulna. 
e Trochlea and trochlear notch face anteriorly at 
a 45° angle, allowing space between ulna and 
humerus during flexion. 
b. Humeroradial joint. 
¢ Distal end humerus (capitulum) articulates with 
concave oval facet of proximal radius. 
c. Proximal radioulnar joint. 
e Radial head is ovoid and cone-shaped. 
e Medial radius articulates with radial notch (of ulna). 
d. Distal radioulnar joint. 
e Convex ulna articulates with concave radius (oppo- 
site to proximal articulation of these two bones). 

2. Muscles (flexors, extensors, supinators, and pronators) 
(see Table 2-4). 

3. Noncontractile structures (ulnar collateral ligament, 
radial collateral ligament, annular ligament, elbow 
capsule, associated bursae, nerves, and vessels). 

a. Capsule. 
e Encloses entire elbow joint complex. It is thin, both 
anteriorly and posteriorly. Continuous medially 
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with ulnar collateral ligament and laterally with 
radial collateral ligament. 
b. Ligaments. 
e Ulnar collateral. 

© anterior band, posterior band, oblique band f 

> Ligament is triangular-shaped consisting © 
three parts. 

o Reinforces humeroulnar joint medially. 

e Radial collateral. 

o Ligament is fan-shaped and runs from lateral 
epicondyle of humerus to annular ligament. 

o Reinforces humeroradial joint laterally. 

e Annular. 

o An osteofibrous ring attached to medial ulna 
and encircles radial head. 

o Cone shaped, inner surface is lined with fibro- 
cartilage. 

o Protects radial head, especially in semi-flexion, 
where it is very unstable. Taut in extremes of 
pronation and supination. 

e Quadrate. 

o Extends from radial notch (ulna) to the neck 
of radius. 

o Reinforces inferior joint capsule, maintains 
radial head in opposition to ulna, limits 
amount of spin in supination and pronation. 

e Distal radioulnar. 


o Anterior radioulnar ligament: primarily 
strengthens capsule. 
o Posterior radioulnar ligament: primarily 
strengthens capsule. 
c. Bursa. 


e Olecranon bursa located on posterior aspect of 
elbow over olecranon process. 
d. Blood supply. 
e Elbow joint receives blood supply from brachial 
artery, anterior ulnar recurrent artery, posterior 
ulnar recurrent artery, radial recurrent artery, and 
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middle collateral branch of the Fe 
artery. 5 ep bracki, 
e. Elbow joint stability. 
ə Elbow joint complex possesses Signi | 
ent stability. ficant ithe 
ə Main contributor to bony stability iş am; 
between the trochlea (humerus) a ulti 


fossa (ulna). ) chlea 
e Ulnar collateral ligament provides e 
tance to valgus forces. NE resi, 


ə Resistance of radial collateral ligament t 
forces is minimal, due to its attachn, Vary 
another soft tissue structure (annular liga ent to 

e Functionally, this relationship is beneficial o} 
functional activities place tensile forces mę ee 

and compressive forces laterally. There for lally 

lateral ligament does not have to be as Stine 


the medial ligament. 


4. Elbow biomechanics. 


a. Conjunct rotations. 

e Ulna pronates slightly with extension, Uln 
nates slightly with flexion. 

e Proximal ulna glides medially during extension 
and laterally during flexion. 

e Flexion/extension of elbow is accompanied by 4 
screw-home mechanism with conjunct rotation of 
ulna. Ulna externally rotates (or supinates) during 
elbow flexion and internally rotates (or pronate) 
during elbow extension. 


a Supi- 


Wrist and Hand Region 
1. Osteology (radius, ulna, carpals, metacarpals, and 


phalanges) (see Figure 2-7). 

a. Radius is biconcave relative to carpals. 
b. Ulna is convex at its distal end relative to the tr 
quetrum. 

c. Proximal aspect of proximal row is biconvex. Distal 

aspect of proximal row is concave at lunate/ capitate 
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and triquetrum/hamate articulations. Scaphoid is 

convex anterior/posterior and concave medial/ 

lateral relative to trapezium/trapezoid. Capitate is 
convex and articulates with concavities of scaph- 
oid, hamate, and trapezoid. 

d. Metacarpal heads are biconvex, and bases are gen- 
erally flat relative to distal row of carpals. 

e. Phalanges’ proximal ends are mostly biconcave, with 
a ridge running down the center, dividing it into two 
surfaces. Distal end is pulley-shaped, and mostly 
biconvex, with a groove running through the center. 

2. Arthrology (radiocarpal, midcarpal, carpometacarpal, 
metacarpophalangeal [MCP], and interphalangeal [IP]). 
a. Radiocarpal joint. 

e Convex scaphoid and lunate articulate with con- 
cave radius. 

b. Midcarpal joint. 

e Articulation between four proximal and four dis- 
tal carpal bones is known as midcarpal joint. 

e Functional rather than anatomical joint. 

èe Can be divided into middle pillar (lunate and tri- 
quetrum with capitate and hamate) and lateral 
pillar (scaphoid with trapezoid and trapezium). 

c. Carpometacarpal (CMC) joint. 

e First CMC (thumb) is a saddle articulation with 
trapezium being convex in medial/lateral direc- 
tion and concave in anterior/posterior direction. 

e First metacarpal is opposite in shape to trapezium. 

e The second through fifth CMC joints are essen- 
tially flat between bases of metacarpals and distal 
row of carpals. 

d. Metacarpalphalangeal (MCP) joints consist of con- 
vex metacarpals with concave proximal phalanges. 

e. Proximal interphalangeal (PIP) joints consist of con- 
vex distal aspects of proximal phalanges with concave 
proximal aspect of middle phalanges. Same orienta- 
tion exists at distal interphalangeal (DIP) joints. 

3. Muscles (wrist flexors, wrist extensors, radial deviators, 
ulnar deviators, extrinsic finger flexors, extrinsic finger 
extensors, and intrinsic finger muscles) (see Table 2-4). 

4. Noncontractile structures (volar carpal, radiocarpal, 
collateral, and palmar ligaments; extensor hood; 
associated capsules; volar plate; nerves; and vessels). 
a. Ligaments. 

o Fingers (see Figure 2-8). 

o Collaterals: run separately from lateral condyle 
to distal phalanx and lateral volar plate at each 
MP, PIP, and DIP joint. All fibers tighten with 
flexion and volar fibers tighten with extension. 

o Accessory: run from condylar head to volar plate. 

o Transverse: present at MCP joints. Provide sta- 
bility linking MCP joints and providing rein- 
forcement to anterior capsule. 

© Wrist. 

o Dorsal radiocarpal: limits flexion, pronation, 
and possibly radial deviation. 

o Radiate: stabilizes hand for any impact. 
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geii-we-m Dissection of the third digit. 


o Radial collateral: limits ulnar deviation. 

o Ulnar collateral: limits radial deviation. 

o Palmar ulnocarpal: limits extension and supi- 
nation. 

o Palmar radiocarpal: limits extension and supi- 
nation through knuckles. 

b. Extensor hood. 

e Fibrous mechanism on the dorsum of each finger 
that is a fibrous expansion of the extensor digito- 
rum tendon. 

o Its purpose is to assist with extension of the PIP 
and DIP joints. 

c. Capsule. 

o Fingers. 

o MCP, PIP, and DIP joints all have fibrous cap- 
sules that are strong but lax and supported by 
ligaments. 

e Wrist. 

o Radiocarpal joint shares fibrous capsule (which 
is thicker palmarly and dorsally) with midcarpal 
joint, but usually has its own synovial membrane. 

d. Volar plate. 

e Present on palmar aspect of the MCP, PIP, and 
DIP joints. Thickening of capsule. Functions to 
increase articular surface during extension and 
protect joint volarly. Volar plate more mobile at 
MCP than at IPs. 

e. Nerves. 

e Ulnar innervates hypothenar region (palmarly and 
dorsally), fifth digit, and medial half of fourth digit. 

ə Median nerve innervates remainder of pal- 
mar surface not innervated by ulnar nerve and 
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dorsal portions of second, third, and pagal half 

of fourth digit from DIP joint to tip of fing a ó 

© Radial nerve innervates remainder of dorsu 

hand not innervated by ulnar or median gett a 

f. Blood supply from ulna and radial arteries. ies 
to form palmar arch and then send digital ae A 
that run up medial and lateral aspects of each digit. 

} Hand and wrist biomechanics. 

a. Hand. 
© PIPs and DIPs, 

© During flexion digits rotate radially to enhance 
grasp and opposition, 

è MCPs. 

o During flexion digits rotate radially to enhance 

grasp and opposition, 
è First CMC. 

o Due to position of trapezium (anteriorly and 
medially rotated relative to other carpals) plane 
of flexion/extension is perpendicular to other 
digits. | 

o During flexion/extension, it is concave moving 
on convex. 

© During abduction/adduction, it is convex mov- 

ing on concave. 

| o During flexion and abduction, the first meta- 
carpal rotates ulnarly. 

o During extension and adduction, the first meta- 

; carpal rotates radially, 

_ b. Wrist. 

|e Flexion. Proximal aspect of scaphoid/lunate glide 
dorsally relative to radius. 

e Extension. Proximal aspect of scaphoid/lunate 
glide ventrally relative to radius. 

_ ® Radial deviation. Proximal row glides ulnarly. 
, Proximal surface of scaphoid rotates palmarly. 


e Ulnar deviation. Proximal row glides radially as 
a unit. 


dip Region 
.Osteology (femur and acetabulum of pelvis) (see 
Figure 2-9). 

a. Femur. 


s Head is two-thirds of a sphere with a depression 
at its center called the fovea capitis femoris, 
ng 5 om 4 oriented superiorly, anteriorly, and medially 
Bee aig x paag covers entire head, except for 
* Angle of inclination normally 115° 
© Coxa valga is angle >125°. 
© Coxa vara is angle <115°. 


© Femoral neck angles anteriorly 10°~15° from 


frontal plane to fi 
orm anterior antetors} 

o Lie : orsion an 
Anteversion: considered excessive if gle. 
antetorsion angle >25°_39° anterior 

© Retroversion: conside . 


i ed ive j 
antetorsion angle <10° excessive if anterior 


>p 


=1257, 


Acetabular fossa 


}.. Ligament of head of femur 


Acetabular labrum 
Synovial membrane 


Retinacula 


Figure 2-9 | Hip joint osteology: anterior view. 


b. Acetabulum. 

e Acetabulum faces laterally, inferiorly, and anteri- 
orly. 

e ae of union between ischium, ilium, and 
pubis bones. 

e Acetabular fossa: center of acetabulum, which is 
nonarticulating and filled with fat pad for shock 
absorption. 

e Acetabulum is not completely covered with car- 
tilage. Lined with a horseshoe-shaped articular 
cartilage with interruption inferiorly forming 
acetabular notch. 

2. Arthrology (coxofemoral). 
a. Synovial joint. 
b. Convex femoral head articulates with concave ace- 
tabulum. 


c. Very stable joint due to bony anatomy as well as 
strength of ligaments and capsule. 

d. aa x weakness in the femoral neck in where tra- 

ae are relatively thin and do not cross each othet. 

es (flexors, extensors, adductors, abductors, 


internal rotators [IRs 
(see Table 2-5), [IRs], and external rotators [ERs}) 


4, No ; 
liofemoral I am tes (capsule, labrum, bursae 
ofemoral li ee ischiofemoral ligament, pub 
(see TERA rad amaclated nerves And vaa 
a. Capsule js stron 
entire joint. 
brum. 


e Tri . 
nota tine ee made up of a fibrocartilagr 

l ° 
* Attaches to bo eet 


acetabular not hy Tim of acetabulum, bridene 


8 and dense, and encloses the 
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Pelvic Girdle and Lower Extremity Muscles and Innervation 


PACON 5a a A ib MUSCLES MYOTOMES REFLEXES CORD NERVES 

[ip farian, ohn, kan Set 3 ee ogg om 4 
Knee extension Quadriceps femoris L3 LA L2-14 Femoral | 
Hip adduction Pectineus, adductor longus L243 Obturator 

Hip adduction Adductor brevis L214 Obturator 

Hip adduction Gracilis L2-14 Obturator 

Hip abduction, flexion, medial rotation  Gluteus medius, minimus L5 L4-S1 Superior gluteal 

Hip flexion, abduction, medial rotation Tensor fascia lata L4-15 Superior gluteal 

Hip lateral rotation Piriformis L5-SI Sacral plexus 

Hip extension, lateral rotation Gluteus maximus L4-S2 Inferior gluteal | 
‘Hip lateral rotation Obturator internus L5-S1 Sacral plexus | 
Hip lateral rotation Gemelli, quadratus femoris L5-S1 Sacral plexus | 
Hip extension, knee flexion, leg lateral Biceps femoris L5-S2 Tibial, common fibular 
| rotation 
Hip extension, knee flexion Semitendinosus L5 L5-S2 Tibial 
| Leg medial rotation Semimembranosus L5-S2 Tibial 
| Ankle dorsiflexion Tibialis anterior LA LA-L5 Deep fibular 
| 2nd-5th digit MTP extension Extensor digitorum longus L4-S] Deep fibular 
| Great toe MTP extension Extensor hallucis longus L5 L4-S1 Deep fibular | 
| Foot eversion Fibularis longus/brevis S] L5-S2 Superficial fibular | 
| Leg medial rotation Popliteus L4-S] Tibial 

| Foot inversion Tibialis posterior S1 L5-S2 Tibial | 
| Ankle plantar flexion Gastrocnemius/soleus S] L5-S2 Tibial 

| 2nd-5th digit DIP flexion lee teaileean s L5-S2 Tibial 

| Great toe IP flexion Flexor hallucis longus L5-S2 Tibial | 
| 2nd-5th digit PIP flexion Flexor digitorum brevis L5-SI Medial plantar 

Great toe MTP flexion Flexor hallucis brevis L5-S2 Medial plantar 

| Toe adduction/abduction Dorsal/plantar interossei $1-S2 Lateral plantar 

Pelvic floor control Perineals and sphincters $3-4 Sacral plexus 


ee aacsaaauauamaaauaaauaaaaaaaasasaasaeasaeasasaeasaulmslsts— 


! Adapted from Kendall FP, et al: Muscles: Testing and Function, with Posture and Pain, 5th ed. 2005. 


e Serves to deepen acetabulum. ! 
Inner surface is lined with articular cartilage, and 
outer surface connects to joint capsule. 


c. Ligaments. 


e Hliofemoral ligament (“Y’ or ligament of Bigelow). 
o Two bands, both starting from anterior infe- 
rior iliac spine (AIIS). Medial running to distal 
intertrochanteric line. Lateral running to proxi- 
mal aspect of intertrochanteric line. 


o Very strong. 


o Both bands taut with extension and ER. Supe- 
rior band taut with adduction. Inferior band 


taut with abduction. 


e Pubofemoral ligament. 


o Runs from iliopectineal eminence, superior 
rami of pubis, obturator crest, and obturator 
membrane, laterally blending with capsule; 
inserts into same point as medial iliofemoral 
ligament. 

o Taut with extension, ER, and abduction. 

e Ischiofemoral ligament. 

o Runs from ischium and posterior acetabulum, 
superiorly and laterally, blending with zona 
articularis, and attaching to greater trochanter. 

o Taut with medial rotation, abduction, and 
extension. 


o 
y 
Y 
o 
— 
M 
a 
N 
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Acetabular labrum 


Head of femur 


Pectineus 
Pectineal fascia 


Pectineal ligament 
Pubic tubercle 


v 


x 


Obturator externus 


Obturator nerve, anterior 
and posterior divisions 


; ® Zona orbicularis. 
pe © Runs in a circular pattern around femoral neck. 


© Has no bony attachments, but helps to hold 
head of femur in acetabulum. 


a 
p e Inguinal ligament. 
i 
J 


o 12-14 cm long, running from anterior supe- 
rior iliac spine (ASIS) medially and inferiorly, 
attaching to pubic tubercle. 

© Forms tunnel for muscles, arteries, veins, and 

i nerves. 
d., Bursae. 

© Subtendinous iliac, located between hip and os 
ì pubis. 

e Iliopectineal between tendons of psoas major, ili- 
acus, and capsule. Lies close to femoral nerve. 

e Ischiofemoral between ischial tuberosity and 
gluteus maximus. May cause pain in sciatic 

=- distribution. 

e Deep trochanteric between gluteus maximus and 
posterior lateral greater trochanter. May cause 
pain with hip flexion and internal rotation due 
to Compression of gluteus maximus, 

e Superficial trochanteric located over greater tro- 

= chanter. 
œ. Innervation of hip joint comes from femoral, obtu- 
= rator, sciatic, and superior gluteal nerves | 

f. Blood supply. 

e Medial and lateral fe i : 
proximal femur. haere supplies 

e Femoral head is suppli 
obturator artery. eat 'aiamall branch off 

e Acetabulum is supplied 
nor and inferior “setae bone ia 

8. Hip biomechanics. i 


a Ag Dna > 


upe- 


relationship of convex femoral head Movir 
within concave acetabulum. 

ə Normal gait on level ground requires at least y 
following hip joint ranges of motion: 30° f 
ion, 10° extension, 5° abduction/adduction, an 
5° internal/external rotation. | 

e Walking on uneven terrain or stairs and activiti, 
such as sitting in a chair or sitting cross-legge, 
increase joint range of motion requirements, 

ə Many movements, such as forward bendi 
involve combined movements of the femur, Del 
vis, and lumbar spine, with many factors contrib. 
uting to the relative contributions. 


Knee Region 
1. Osteology (femur, tibia, fibula, and patella) (see 


Figures 2-11 and 2-12). 


a. Femur. i 
e Femoral condyles are convex in anterior/poste. 


rior and medial/lateral planes. 
e Both femoral condyles are spiral, but lateral one 
has a longer surface area and medial one descends 


further inferiorly. 


¡Coronary ligament 


Anterior cruciate 
figament 


Iliotibial tract 


i 
Medial Lateral meniscus 


meniscus 


Bursa in tibial 


Fibular collateral 


collateral 

ligament ligament 
Coronary Popliteus tendon 
ligament 


Posterior meniscofemoral 


ligament 


Posterior cruciate 
ligament 


Groove for medial 
meniscus 
Notch for anterior 
cruciate ligament 
Posterior 
cruciate ligament 


Anterior 
cruciate ligament 


Medial meniscus 


Coronary ligament 
(cut edge) 


Pateliar surface —— 


Groove for lateral — 
meniscus 


Popliteus tendon — 
Lateral meniscus — i 


Coronary ligament 
(cut edge) — 


Fibular collateral — 
ligament Tibial collateral 
Biceps femoris, — ligament 
Sartorius 


extension to deep 
fascia of leg 


Apex of patella 
Nonarticular are? 


Media! vertical facet 
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b. Tibia. 
ə Medial tibial condyle is biconcave, has a larger 


surface area and is more stable, and therefore less 


mobile. 

e Lateral tibial condyle is convex anterior/posterior 
and concave medial/lateral. Smaller surface area, 
more circular, and less stable, therefore more 


mobile. 
o Both tibial surfaces are raised where they border 


intercondylar area. 
c Patella. 
° A vertical ridge divides patella into a larger and 
smaller medial part. 
e Patella can further be divided by two faint hori- 
zontal ridges that divide it into its facets. 
2. Arthrology (tibiofemoral, patellofemoral, and proxi- 
mal tibiofibular). 
a. Proximal tibiofibular joint. 
e Oval tibial facet is flat or slightly convex. 
e Fibular head has an oval, slightly concave to flat 


surface. 
b. Tibiofemoral joint. 
e Synovial hinge joint with two degrees of freedom. 
e Minimal bony stability thus relies on capsule, 
ligaments, and muscles. 
c. Patellofemoral joint. 

e Patella articular surface is adapted to patellar sur- 
face of femur. 

e An oblique groove running inferiorly and later- 
ally is the guiding mechanism on femur for patel- 
lar tracking. Patellar surface of femur is concave 

and convex sagittally, creating its sad- 


transversely 
dle (sellar) shape. 


3. Muscles (flexors, tibial rotators, and extensors) (see 
Table 2-5). 

4. Noncontractile structures (medial collateral ligament, 
lateral collateral ligament, anterior cruciate ligament, 
posterior cruciate ligament, menisci, capsule, bursae 
and associated nerves and vessels). 


a. Capsule. 
© Tibiofemoral capsule is a fibrous sleeve attached 
to distal femur and proximal tibia. Inner wall 
is covered by a synovium. Shaped as a cylinder 
with a posterior invagination, which posteriorly 
divides cavity into medial and lateral halves. 
Anterior surface has a window cut out for patella. 
e Proximal tibiofibular joint has a fibrous capsule, 
which is continuous with knee joint capsule 10% 


of time. 
b. Ligaments (see Figure 2-12). 
e Tibiofemoral and patellofemoral joints (knee 
joint proper). 

o Medial collateral ligament (MCL): runs from 
medial aspect of medial femoral condyle to upper 
end of tibia. Posterior fibers blend with capsule. 
Runs oblique anteriorly and inferiorly. Taut in 
extension and slackened in flexion. Prevents ER 


and provides stability against valgus forces. Runs 
in same direction as anterior cruciate ligament. 

o Lateral collateral ligament (LCL): runs from lat- 
eral femoral condyle to head of fibula. Free of 
any capsular attachment. Runs oblique inferi- 
orly and posteriorly in same direction as pos- 
terior cruciate ligament. Taut in extension and 
slackened in flexion. Prevents ER and provides 


stability against varus forces. 

o Anterior cruciate ligament (ACL): attaches to 
anterior intercondylar fossa of tibia and to 
femur at medial aspect of lateral condyle. Runs 
oblique superiorly and laterally. Extracapsular, 
but more correctly a thickening of the capsule. 
Limits anterior translation of the tibia on the 
femur and provides rotational stability. 

o Posterior cruciate ligament (PCL): attaches to 
posterior intercondylar fossa of tibia and on 
lateral surface of femoral medial condyle. Runs 
oblique medially and anteriorly-superiorly. 
Checks posterior displacement of tibia on femur 

o Meniscofemoral ligament runs with PCL: 
attaches below posterior hom of lateral menis- 
cus. Has common insertion into lateral aspect 
of medial condyle. Occasionally a similar liga- 
ment exists medially. 

o Oblique popliteal ligament inserts into expan- 
sion from tendon of semimembranosus. It 
partially blends with capsule. Forms floor of pop- 
liteal fossa and is in contact with popliteal ante- 
rior artery. Strengthens posteromedial capsule. 

o Arcuate popliteal ligament: Y-shaped and com- 
monly described as having two bands (medial 
and lateral). Stem attaches to fibular head. 
Medial band attaches to posterior border of 
intercondylar area of tibia. Lateral band extends 
to lateral epicondyle of femur. Strengthens pos- 
terolateral capsule. 

o Transverse ligament: connects lateral and 
medial meniscus anteriorly. 

o Meniscopatellar ligament: runs from inferolat- 
eral edges of patella to lateral borders of each 
meniscus. Pulls menisci forward with extension. 

o Alar fold: runs from lateral borders of patella to 
medial and lateral aspects of femoral condyles. 
Keeps patella in contact with femur. 

e Infrapatellar fold: formed by attachments of 
patella fat pad and tendons via a fibroadipose 
band lying in intercondylar notch. Acts as stop 
gap as it is compressed by patella tendon in full 
flexion. 

e Proximal tibiofibular joint ligaments. 

o Anterior tibiofibular ligament: located on ante- 
rior aspect of joint. Reinforces capsule anteriorly. 

o Posterior tibiofibular ligament: located on pos- 
terior aspect of joint. Reinforces capsule poste- 


riorly. 
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c. Menisci. 
© Medial meniscus. i 
o Medial meniscus is large, C-shaped, and fairly 
stable. Laterally, it is firmly attached to MCL 
and fibrous capsule. Other structures that attach 
to the medial meniscus are semimembranosus 
muscle and medial meniscopatellar ligament. 
è Lateral meniscus. : 
o Smaller than medial meniscus and more Qr- 
cular. Structures that attach to lateral meniscus 
include popliteus muscle, lateral meniscopatel- 
lar ligament, and meniscofemoral ligament. 
Lateral meniscus is separated from LCL and lat- 
eral capsule by popliteus muscle tendon. 
e Function of menisci. 
© Deepens fossa of tibia. 
© Increases congruency of tibia and femur. 
o Provides stability to tibiofemoral joint. 
o Provides shock absorption and lubrication to 
knee. 
o Reduces friction during movement. 
o Improves weight distribution. 
Movement of menisci. 
© Menisci follow tibia with flexion/extension and 
femoral condyles with internal/external rotation. 
© Medial meniscus moves a total of 6 mm while 
lateral moves 12 mm. With isolated tibial rota- 
tion, the menisci move opposite; e.g., with 
tibial IR, the medial meniscus moves anteriorly 
and the lateral meniscus moves posteriorly. 
o Meniscal motion is also influenced by soft tissue 
structures. Medial meniscus is pulled posteri- 
orly (flexion) by semimembranosus muscle and 
ACL. Pulled anteriorly (extension) by medial 
meniscopatellar ligament. Held firm by attach- 
ment to MCL and fibrous capsule. 
o Lateral meniscus pulled posteriorly (flexion) 
by popliteus muscle and anteriorly (exten- 
sion) by lateral meniscopatellar ligament and 
meniscofemoral ligament. 
d. Bursae. 
© Prepatellar, between skin and anterior distal patella. 
e Superficial infrapatellar, anterior to ligamentum 
patella. 

e Deep infrapatellar, between posterior ligamen- 
tum patella and anterior tibial tuberosity. 

e Suprapatellar, between patella and tibia femoral 
joint. 

e Popliteal, posterior knee often connected to syn- 
ovial cavity. 

¢ Semimembranosus, between muscle and femoral 
condyle. 

e Gastrocnemius, 
usually commu 
bursa. 


e Pes anserine bursa, between pes anserine and MCL 


one for each head. Medial bursa 
nicates with semimembranosus 


ly comes from descending branch 

e. Rosa raS femoral branch of the deep Aa 
oral artery. Genicular branches of popliteal artery 
and recurrent branches of anterior tibial artery, 

f Articular innervation is provided by obturator, fem. 
oral, tibial, and common fibular nerves. 

5, Biomechanics knee joint proper. 

a. Arthrokinematics/osteokinematics. 

ə Movements of femoral condyles during flexion 
and extension. 

o Condyles roll and glide simultaneously (only 
way that posterior dislocation of femoral cop. 
dyle can be avoided). Initially, movement is pure 
rolling and ends in pure gliding, For medial con. 
dyle, pure rolling occurs during first 10°~15° of 
flexion. For lateral condyle, 20° of flexion. 

o During flexion, femoral condyles roll poster. 
orly; ACL becomes taut, causing condyles to 
glide anteriorly. 

o During extension, femoral condyles roll ante- 
riorly; PCL becomes taut, causing condyles to 
glide posteriorly. 

e During walking, normal range of knee flexion is 
approximately 15°. We are essentially using pure 
rolling of femur on tibia. 

b. Conjunct rotations. 

e During flexion at 10°-15°, ACL tightens, causing 
femur to glide anteriorly, then 5° further, roll- 
ing occurs on lateral condyle, causing a conjunct 
medial rotation of tibia. 

During extension, PCL causes femur to glide pos- 

teriorly, while condyles roll anteriorly 10°-15°. 

Then a further 5° of rolling occurs anteriorly on 

lateral side, causing a medial femoral rotation or 

a lateral rotation of tibia as a conjunct rotation 

with extension. 

“Screw home” mechanism describes the 5° of tibial 

ER, which occurs during terminal knee extension. 

o Occurs as closed-chain internal femoral rota- 
tion during weight-bearing to provide inct 
stability of knee joint during weight-bearing 
activities. Can also occur as open-chain exter 
nal tibial rotation. 

© Lateral or ER of tibia occurs as knee mové 
toward terminal extension, due to anatomi@ 
relationship of surfaces of tibia and femur. 

° Unlocking occurs through action of popliteus 
E U Frie ee unlocking occurs primarily W' 

iteal action. 
E r home mechanism. redy 
l emoral condyle glides more of 

tibia Cease eee 
direction on nea aay ae 

e. i . 
cca condyle has a longer articular 

condyle. During femoral 10 


Anatomy and Biomechanics of the Musculoskeletal System 


more motion occurs on lateral side (20°) than on 
medial side (10°-15°). 

o Medial meniscus is attached to MCL, which 
tightens during extension. Medial meniscus 
stops gliding, while lateral meniscus continues 
to glide forward. Creates internal rotation of 
femur, which is same as ER of tibia. 

o Twisted cruciate ligaments create ER force on 
tibia, while preventing an internal rotation. 

o Lateral angle of pull of quadriceps muscle cre- 
ates ER of tibia. 

6. Biomechanics proximal tibiofibular joint. 
a. Dorsiflexion of talocrural joint. 
e Fibular head glides superiorly and posteriorly. 
Fibular shaft rotates externally. 
b. Plantar flexion of taloctrural joint. 
e Fibular head glides inferiorly and anteriorly. 
Fibular shaft rotates internally. 


Foot and Ankle Region 

l. Osteology and arthrology (talocrural, subtalar, 
talocalcaneonavicular, calcaneocuboid, transverse 
tarsal, tarsometatarsal, metatarsophalangeal, and 
interphalangeal) (see Figures 2-13 and 2-14). 
a. Talocrural joint. 

e Ankle mortise formed by three components: dis- 
tal end of tibia and its medial malleolus, lateral 
malleolus of fibula and inferior transverse tibi- 
ofibular ligament, and trochlear surface of talus. 

e Three articulations involved in the talocrural 
joint: tibiofibular, tibiotalar, and fibulotalar. 


Anterior talofibular ligament 
Malleolar fossa 


r 


Posterio 
talofibular 
ligament 


Caicaneofibular ligament 


Figure 2-13a Ankle: lateral view. 
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è Transversely (medial/lateral), trochlear surface 
is gently concave. Trochlear surface is wedge- 
shaped, wider anteriorly than posteriorly. 

e Laterally, talus is triangular-shaped and con- 
cave in superior/inferior direction, and con- 
vex in anterior/posterior direction. Articulates 
with reciprocally curved fibula. Medial part 
of trochlear surface is comparatively flat and 
articulates with distal end of tibia, which is 


also flat. 
b. Subtalar joint. 
e Two separate articulations: anterior and posterior 
talocalcaneal. 

o Posterior talocalcaneal articulation (subtalar 

joint proper): posterior superior articulation 
is convex in anterior/posterior direction, and 
concave in medial/lateral direction. This articu- 
lates with reciprocally curved posterior part of 
inferior surface of talus. 
Anterior talocalcaneal articulation consists of 
obliquely oriented surfaces of biconvex inferior 
surface of neck and head of talus, resting on the 
biconcave anterior surface of calcaneus. Ante- 
rior talocalcaneal articulation, when described 
functionally, also includes posterior surface of 
navicular bone, which articulates with head of 
talus. Joint is properly referred to as talocalca- 
neonavicular joint. 


c. Talonavicular joint. 
ə Biconvex head of talus articulates with bicon- 


cavity, formed by posterior navicular surfaces 


O 


Media! ligament of the ankle joint 


Tibiocalcaneal part 


Posterior 
tibtotalar part 


Tiblonavicular part 


Anterior tibiotalar part 


Sustentaculum tall 
of cakcaneus bone 
Plantar calcaneonavicular gament 


siiiccrakisms Ankle: medial view. 


a 


~~ 
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Tuber caicanei (postertor surface) 


« 


Groove for flexor 


Lateral tubercle — haliucis longus 
 CReofibular pament — 
- For tibia 
For fibular malleolus — 
digitorum brevis malleolus 
Cuboid — Talus 
Groove for fibularis _ inican 
(peroneus) longus wG 
Navicular 
Tuberosity — 
Fibutaris 
.— Three 
(peroneus) brevis — cuneiforms 
Fibularis — 
(peroneus) tertius 
— Five 
metatarsals 


Extensor hallucis 
brevis 


a | Extensor hallucis 
longus 


i ligament. 
_ d.Calcaneocuboid joint. 


to lateral arch. 
e. Tarssometatarsal joints. 


í articulate with cuboid. 
f. Cuneonavicular joint. 


faces of three cuneiform bones. 
_ g Metatarsalphalangeal joint. 


| langes are concave. 
__h. Interphalangeal joints. 
_ © Same as fingers of hand. 


and upper edge of plantar calcaneonavicular 


© Anterior calcaneus is concave medial/lateral and 
convex superior/inferior. Posterior cuboid is con- 
cave superior/inferior and convex medial/lateral. 
e Bony prominence on inferior/medial surface of 
cuboid articulates with inferior surface of calca- 
neus, making saddle shape deeper. Cuboid is key 


e Proximally, three cuneiforms medially and 
cuboid laterally. Distally bases of five metatarsals. 
e First metatarsal (MT) is largest and strongest, sec- 
ond MT is longest. Third MT articulates primar- 
ily with the third cuneiform. Fourth and fifth MT 


e Biconvex anterior surface of navicular has three 
facets to articulate with concave posterior sur- 


° Metatarsal heads are convex and proximal pha- 


2. Muscles (ankle plantarflexors, ankle dorsiflexo 
evertors, invertors, and intrinsics) (see Table 2-5), 

3. Noncontractile structures (deltoid ligament, ante 
rior talofibular, posterior talofibular, calcaneofibular 
calcaneonavicular [spring ligament], interosseon 
bifurcate ligament, plantaraponeurosis, long plantar 
ligament, and short plantar ligament, capsule, bursae 
fascia, nerves, and vessels). 


a. Capsule. 1 
e Talocrural joint. Fibrous capsule lined with syno- 


vial membrane strengthened by collateral, ante. 

rior, and posterior ligaments. Thin anteriorly and 

posteriorly and thickened laterally. i 

ə Subtalar joint. Posterior articulation has an 
independent capsule with synovial membrane, 
Anterior articulation has capsule with synovial 
membrane that includes talonavicular joint. 

e Talonavicular joint. Fibrous capsule with syno- 
vial lining is shared with anterior subtalar joint. 

ə Calcaneocuboid. Independent fibrous capsule 
with synovial membrane independent from 
other tarsal articulations. 

e Tarsometatarsal (three capsular cavities): 

o First MT with medial cuneiform. 

o Second and third cuneiform capsule is contin- 
uous with intercuneiform and cuneonavicular 
joint cavity. 

o Third cuneiform with base of fourth MT cap- 
sule encloses fourth MT with cuboid and third 
cuneiform. 

e Cuneonavicular. Continuous with those of inter- 
cuneiform and cuneocuboid joints, as is its syno- 
vial cavity. Capsule is connected to second and 
third cuneometatarsal joints between second and 
fourth metatarsal bones. 

e Metatarsalphalangeal joint. Fibrous capsule pre- 
sent for each articulation. 

e Interphalangeal joints. Fibrous capsule present 
for each articulation. 

b. Ligaments. 

e Talocrural joint. 

o Medial collateral ligament (deep fibers): ante 
rior talotibial ligament and posterior talotibi 
ligament. 

o Medial collateral ligament (superficial fibers): 
deltoid ligament. 

2 Lateral collateral ligament: anterior talofibulat 
ligament, calcaneofibular ligament, posterio! 
talofibular ligament. 

e Subtalar joint. 

o Interosseous talocalcaneal ligam 
fibrous bands taut with eversion. 

© Lateral talocalcaneal ligament. 

: $ ere talocalcaneal ligament. 

ial talocalcaneal ligament. 


ent: tW 


N 
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o Talonavicular joint. 

o Plantar calcaneonavicular ligament (spring liga- 
ment). 

o Dorsal talonavicular ligament. 

¢ Calcaneocuboid joint. 

o Medial band of the bifurcate ligament (lateral 
calcaneonavicular ligament). 

o Medial calcaneocuboid (lateral band of the 
bifurcated ligament). 

o Long plantar ligament (superficial plantar cal- 
caneocuboid). 

o Plantar calcaneocuboid (short plantar). 

e Tarsometatarsal joint. 

o Medially, dorsal ligament runs from medial 
cuneiform to base of second MT. 

o Laterally, dorsal ligaments with straight fibers 
from middle cuneiform to second MT, lateral 
cuneiform to third MT, cruciate fibers from 
lateral cuneiform to second MT, and middle 
cuneiform to third MT. 

e Cuneonavicular joint. 

o Three dorsal cuneonavicular ligaments, one 
attached to each cuneiform. 

o Plantar ligaments have similar attachments and 
receive slips from tendons of posterior tibialis 
muscle. 

e Metatarsalphalangeal (MTP) joint. Plantar liga- 
ments and collateral ligaments present. 

e Interphalangeal joints. Plantar ligaments and col- 
lateral ligaments present. 


. Plantar fascia. 


e Also known as plantar aponeurosis. 

e A broad, dense band of longitudinally arranged 
collagen fibers that can be divided into three 
components, running from medial calcaneus to 
phalanges. 

e Fascia tightens with dorsiflexion of MTP joints 
as occurs during push off. Known as “windlass 
effect.” Tightening of this fascia causes supina- 
tion of calcaneus and inversion of subtalar joint, 
creating a rigid lever for push off. 


d. Bursa. 


o Posterior calcaneal bursa. 
e Retrocalcaneal bursa. 


e. Blood supply comes from malleolar rami of ante- 


rior tibial and fibular arteries. 


f. Articular innervation comes from deep fibular and 


tibial nerves. 


4. Ankle and foot biomechanics. 


a. Talocrural joint. 


e Conjunct rotations. 

o Talus rotates medially 30° from dorsiflexion to 
plantar flexion. Also slight side-to-side gliding, 
rotation, and abduction/adduction are permit- 
ted when foot is plantar flexed. 


© Arthrokinematics/osteokinematics. 

o Open chain: During plantar flexion talus 
describes anterior glide on mortise with slight 
medial rotation or adduction. Dorsiflexion 
occurs as reciprocally opposite motion. 

o Closed chain: During plantar flexion tibia 
glides posteriorly on talus with slight lateral 
rotation. Dorsiflexion occurs as a reciprocally 
Opposite motion. 


b. Subtalar joint. 


e Joint axes. 

o Oblique axis extends from posterior, plantar, and 
lateral to anterior, dorsal, and medial. Joint is ori- 
ented obliquely, with the average at 42° from the 
horizontal and 16° from midline of foot. 

o Variances in joint axis are fairly common. 

o With a high inclination of axis, movement at 
subtalar joint is increased in transverse plane 
and decreased in frontal plane. 

o With a low inclination of axis, joint will be more 
frontal plane dominant, leading to greater cal- 
caneal pronation/supination. 

e Conjunct rotation. 

o Calcaneus can move in many directions, due to its 
multiple articulations. Like a ship in the waves— 
rotation around a vertical axis, tilts medially and 
laterally, glides anteriorly and posteriorly. 

e Arthrokinematics/osteokinematics. 

o Occurs in same direction when mobilizing 
calcaneus on a fixed talus. Subtalar joint repre- 
sents the purest triplanar movement. 

o Open chain: During inversion, calcaneus moves 
into adduction, supination, and plantar flexion 
on fixed talus. Eversion occurs as a reciprocally 
Opposite motion. 

o Closed chain: During inversion, supination of 
calcaneus (talus guides laterally) with abduc- 
tion and dorsiflexion of talus. Produces ER of 
tibia. Eversion occurs as a reciprocally opposite 
motion. Produces internal rotation of tibia. 


c. Talonavicular joint. 


e Arthrokinematics/osteokinematics. 

o Arthokinematics and osteokinematics occur in 
same direction when mobilizing navicular on a 
fixed talus. Rotational movements of midtarsal 
joint allow forefoot to twist on rearfoot. Talus 
and navicular rotate in opposite directions. 

o Open chain: During inversion, navicular plantar 
flexes, adducts, and externally rotates on talus. 
Eversion occurs as a reciprocally opposite motion. 

o Closed chain: During inversion, navicular plantar 
flexes (talus glides dorsally on navicular), adducts 
(talus abducts), and internally rotates. Eversion 
occurs as a reciprocally opposite motion. 


d. MTPs and PIPs same as fingers. 
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General function of the vertebral column. 
Fa. Support for head and internal organs. a 
b. Stable attachment for all soft tissues, extremities, 
rib cage, and pelvis. 
Protection of internal organs and spinal cord. 
_ d. Attenuates forces from above and below. 
2. Components of the vertebral column. 
a. Consists of 24 freely movable and 9 fused bones. 
 b. Divided into five distinct regions (cervical, tho- 
_ racic, lumbar, sacral, and coccygeal). 
. Osteology. 
a. Typical vertebra (vertebral body, pedicles, lamina 
= which includes superior and inferior articular 
processes or facets, transverse processes, and the 
spinous process). 
_ b. Regional variations. 
© Cervical: two atypical (atlas and axis) which allow 
for increase active range of motion (AROM) in 
rotation without compressing the spinal cord, 
_ uncinate processes, and transverse foramen. 
© Vertebral body is rectangular-shaped. 
© Uncinate joints (joints of von Luschka) found 
E at C3-C7 limit lateral cervical movement. 
= $ Costotransverse and costovertebral: articulations 
= between rib and transverse process and vertebral 
= body, respectively. 
_ © Thoracic: demifacets for articulation with the 
= ribs. Vertebral body is heart-shaped. Prominent 
= spinous processes are angled following “Rules 
a of 3." 
= © Rules of 3: spinous process of T1-T3 even 
= with transverse process of same level vertebra; 

T4-T6 spinous processes are found one-half 
level below transverse processes of same level: 
T7-T9 spinous processes are one full level 
below transverse process of same level: T10 is 
full level below; T11 is one-half level below; 
and T12 is level. 

__ © Lumbar: vertebra larger than other regions and 
= body is kidney-shaped. Very prominent spinous 
= processes (see Figures 2-15 and 2-16). 

= © Sacrum is wedge-shaped, both anteriorly/posteri- 
= orly and inferiorly/superiorly. Made of five fused 
vertebrae. 

- © Ilium is made up of pon ie 
raar em = aay pene (ischium, 
a ob Se widely among 
ES. pe with significant difference in shape 
o eee een men and women. 
2. ATU ology. 

_a. Atypical joints. 

Er E o occipital joint: synovial 
e etween Occiput and C1. Also 
= Joint, since much of head noddi 

from this articulation, 


articulation 
known as “yes” 
ng Motion comes 


Itloturnbar ligament 


ligament 

Greater 
sciatic 
foramen 


LONG posterior 
Sacroiliac 


ligament 


Superficial fi 
of posterior ae 
sacr 
ligament 

f: Sacrotuberous 
ligament: 
helical margin 


Sacrospinous 
ligament 


Lesser 
sciatic 
foramen 


Sacrotuberous 
ligament 
Faiciform 

process 


-AES Half of pelvis and 5th lumbar 


vertebra. 


Superior vertebral notch 


Superior articular 
process 


Intervertebral 


foramen — Intervertebral disc 


Articular capsule of 
zygapophyseal 
(facet) joint 


Ligamentum 
flavum 


Inferior articular 
process 


| Figure 2-16 | Lumbar vertebra. 


e Atlanto-axia] joint: nonsynovial articulatio? 
erpen dens of C2 and anterior arch of SS 
oe sam aoc 

Is articulation. 

b. Popma? or facet joints which guide movem, 
ee Synovial/diarthrodial joints with caP°. 
= oe membrane. Composed of sup 
tebra Mor articulatory processes of adjacen fal 

e. In lumbar region, facet surfaces may 
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or curved. In cervical and thoracic regions, surfaces 
are generally flat. 

c. Intervertebral joints between intervertebral disc and 
adjacent superior and inferior vertebral bodies. Allow 
movement between vertebral bodies and transmit 
loads trom one vertebral segment to another. 

Sacroiliac joint (SIJ): composed of auricular- 
shaped joint surfaces of sacrum and ilium. Diar- 
throsis/synarthrosis (syndesmosis) combination. 
llial articulation is primarily convex and covered 
with a thin layer of fibrocartilage. Sacral articula- 
tion is primarily concave and covered with hyaline 


cartilage. SI joints attenuate forces from trunk and 
lower extremities. 


5. Fibroadipose meniscoid. 
a. Structure composed of dense connective tissue and 
adipose tissue. 
b. Found at superior and inferior aspects of facet 
joints. 
c. Protects cartilage of facet surface during extremes 
in motion. 
6. Muscles (see Table 2-6). 
7. Intervertebral disc/endplate. 
a. Annulus fibrosis/fibrosus. 

e Concentric layers or lamellae composed of col- 
lagen (type I predominates in outer layers to 
withstand shear; type II in inner portions for 
weight-bearing) and fibrocartilage. 65% water. 

ə Outer one-third of annulus is innervated by 
branches from sinovertebral nerve. 

ə Functions to sustain compressive, torsional, 
shearing, and distraction loads. 


Table 2-6 


| Trunk and Rib Cage Muscles and Innervation 
ACTION TO BE TESTED MUSCLES 
Diaphragm 


— 


t 


b. Nucleus pulposis/pulposus. 


e Gel with imbibing capabilities composed of 


water and proteoglycans with a minimal amount 
of collagen (type 11). 70%-90% water. 

è Avascular and aneural structure. 

è Makes up 20%-33% height of vertebral column. 

è Functions to sustain compressive, torsional, 
shearing, and distraction loads. 

c. Vertebral endplate. 

è Structure continuous with annulus and nucleus. 
Sits inside ring apophysis of vertebral body. 

e Composed of proteoglycans, collagen, and water 
as well as both fibrocartilage (on side closest to 
disc) and hyaline cartilage (on side closest to ver- 
tebral body). 

è Functions to provide passive diffusion of nutrients. 

8. Other noncontractile soft tissues. 
a. Ligaments. 

e Alar ligament. Attach dens to occipital condyles. 
Function to limit flexion, contralateral side- 
bending, and contralateral rotation. 

e Anterior longitudinal ligament. Courses the 
anterior and lateral surfaces of the vertebral bod- 
ies from the sacrum to the second cervical ver- 
tebra. Reinforce the anterolateral portion of the 
intervertebral discs. 

e Posterior longitudinal ligament. Courses the pos- 
terior aspect of the vertebral bodies from C2 to 
the sacrum. Limits flexion and reinforces the pos- 
terior aspect of the intervertebral discs. 

e Tectorial membrane. Superior extension of the 
posterior longitudinal ligament from C2 to the 
occiput. Limits flexion. 


Phrenic 


Levator costarum, external intercostals, anterior T1-T12 intercostal 
internal intercostals 
Forced expiration Internal obliques, transverse abdominis, external 7-11 Intercostal 
obliques, posterior internal intercostals, rectus 17-112 Intercostal 
abdominis T1-T12 Intercostal 
T7-T12 intercostal 
Spi ie Erector spinge, transversospinalis, interspinales, rota- Segmental innervation Posterior rami 
tores intertransversanii 
| Spine Alexion Rectus abdominis/external obliques, internal obliques, 17-112 intercostal 
| psoas minor T7- Intercostal 
| LI Lumbar plexus 
Spine lateral Rexion {hip hiking in reverse) Quadratus lumborum T1243 Lumbar plexus 


transversospinalis 


Rotators, internal/external obliques, intertransversarii, 


Segmental innervation Posterior rami 


| Adopted from Chusid JG: Correlative Neuroanatomy and Functional Neurology. Lange Medical Publications, 1970; Kendall FP, McCreary EK, Provance PG: Muscles 


| Testing and Function, 4th ed. Williams & Wilkins, 1993. 
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i R 
connecting lamina of one vertebra to the m (CNXII) ~~ E) Roots (ventray Rami) 
above it. Limits flexion, particularly in the lum [_] Branches 
| bar region. l 
l i n spi 
| è Interspinous ligament. Courses betwee 


| processes and limits flexion and rotation. a 
| è Supraspinous ligaments. Found in thoracic a 
lumbar region. Limit flexion. 


| m, 

e Ligamentum flavum. Courses C2 to the sacru glossal Nerve 
| 

f 


nous 


| e Costotransverse ligament (superior, posterior, IN anso cervicals: 
a @ o 
lateral). Support costotransverse joint caps Superior Rooi 


ribs 1-10. 

© tliolumbar ligaments. Extends from posterior 
aspect of the ilium to the transverse process of 

| the L5 vertebra. Very strong and functions to limit 

| motion between L5 and S1. 

© Posterior sacroiliac ligaments (short, transverse, 
and long). ' 

e Anterior sacroiliac ligament. Courses the anterior 
aspect of the ilium to the anterior sacrum. Thick- 
ening of the joint capsule. . 

e Sacrotuberous ligament. Limits sacral anterior 
rotation and superior translation of the sacrum. 

e Posterior interosseous ligament. Courses the pos- 
terior superior iliac spine to the 3rd and 4th sacral 
segments. Limits sacral motion in all directions. 


Phrenic Nerve —— a A 


Figure 2-17 


b Capsules pore Rami eJ Roots(Ventral Rami) 

e Facet joint: assist ligaments in providing limita- ote T E munk 

tion of motion and stability of spine. Strongest in e i I Anterior Division 

a ; ` t or 

the thoracolumbar and cervicothoracic regions. sae A A I Posterior Division 
e Sacroiliac joints: synovial capsule present in sur- Baay here miala m 

rounding joint, which is very prominent ante- ee aes 

i ; I it i ithi ior Musculocutaneous (C8, T1) 
riorly; posteriorly, it is lost within posterio porate eG 
interosseous ligament. 


c. Thoracolumbar fascia. 

© Provides stability of vertebral column when a Nerve 
force is applied. pra See) 
e Acts as a corset when tension is created by contrac- 

tion of abdominals, gluteals, and lumbar muscles. 

9. Nerves. 

a. Dorsal roots transmit sensory fibers to spinal cord 
and ventral roots; mainly transmit motor fibers 
from spinal cord to spinal nerve. 

b. Spinal nerves are connected centrally to spinal cord 
by a dorsal and ventral root, which join to become 
the spinal nerve in the intervertebral foramen. Spi- 
nal nerve divides into dorsal and ventral rami. Figure 2-18 
e Dorsal rami innervate structures on posterior 

trunk. 

= 9 Ventral rami. 

_ O Cervical ventral rami form cervical and brachial 


— ——— ae =~ —————S ee =, eras 
i ———_—s k nE a 5 neal at Z v, 
` i 


* 


Brachial plexus. 


c. Spinal nerves in various sections of spine. lev 


plexuses (see Figures 2-17 and 2 18 ° Cervical: spinal nerves come out at the 
o Thoraci ] i; LBX above its associated vertebra. evel 
i _ z eaea e ael anterior struc- e Thoracic/lumbar: spinal nerves come out at | 
| of trunk within thoracic region : ie 
o Lumbar v , below its associated vertebra. ol 
a nie rami form lumbar and lum- d. Spinal cord terminates approximately at level 
Sacral plexuses (see Figures 2-19 and 2-20). PP 


L1~L2 disc (conus medullaris). 
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ist Lumbar 
$ 2nd Lumbar 
3rd Lumbar 
[E] posterior Division 4th Lumbar 


Figure 2-19 Lumbar plexus. 


10. Spinal biomechanics. 
a. Arthrokinematics. 

e Flexion: upper facets glide anteroproximally and 
tilt forward. 

e Extension: upper facets move downward, slightly 
posterior, and tilt backward. 

e Side-bending: when side-bending right, upper 
facet moves down and slightly anterior. Left 
facet moves upward and slightly posterior. Both 
facets move to the left. 

e Cervical rotation: right rotation causes facets on 
right to glide down and back, causing approxi- 
mation of facet joints on right. 

e Lumbar rotation: very little, but clinically impor- 
tant because this motion causes separation and 
approximation of the facet joints; e.g., if L3 rotates 
right, there is separation at right L3-L4 joint and 
approximation at left L3-LA joint 

b. Coupled motions. 

è Cervical. 

o Side-bending and rotation occur in same 
direction from C2-C7, regardless of whether 


4th Lumbar 
Sth Lumbar 
1st Sacral 


Sciatic Nerve —— 2nd Sou 


3rd Sacral 


EA Posterior Division 
4th Sacral 


Sth Sacral 


[E] anterior Division 


E] roots Coi 
Figure 2-20 Sacral plexus. 


spine is in neutral/extension or flexion. When 
occiput side bends, C1 rotates in opposite 
direction. 

è Lumbar/thoracic. 

o Neutral/extension: lumbar segments will side 
bend and rotate in opposite directions; e.g., 
side bend right results in segment rotating left. 

o Flexion: lumbar segments will side bend and 
rotate in the same direction. 

o This coupling described above is a very basic 
interpretation. In reality, there are significant 
variations in coupling motions between indi- 
viduals. Coupling motion may depend on 
whether a side bend or rotation is done first. 
Direction of spinal segmental coupling should 
always be checked with each patient prior to 
performing a manual technique. 

c. Lumbopelvic rhythm. 

e During flexion, spine (primarily lumbar spine) 
goes through 60°-70° of motion and then pel- 
vis will rotate anteriorly to allow more move- 
ment, eventually followed by flexion of hips. 
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tion 
e During extension (coming from — A Te ) 
hips extend, pelvis rotates posteriorly, 
spine begins to extend. 
‘d. Sacroiliac joint osteokinematics. 
e Motion limited, but at 
takes place in multiple planes. 
ə Nutation and counternutation: DE ne 
ment that occurs between sacrum and 1 
during gait. 

i ə Nutation: describes a movemet 
flexion of sacrum and posterior TO 
ilium. 7 

© Counternutation: describes a movement 
involves extension of sacrum and anterior 
rotation of ilium. 


~~ 


gait movements 


ent that involves 
tation of 


mporomandibular Joint (TMJ) 
1. Functional anatomy. A bilateral articulation between 
mandible and cranium (craniomandibular joint). 


we ‘th articular surfaces Covered 

al joint wl - by 
i Syn se fibrous connective tissue rather than hyaline 

ilage. 

cartil > niae composed of dense fibrous con. 
b. AES tissue without blood vessels or nerves in 

ne í 

ressure-bearing pm trict mov 

Discal ligaments function to ae ement in 
c. 


‘ lane. í - 
sagittal p retrodiscal lamina (superior stratum 


jor i ; à 
d. Super! d of elastic connective tissue; Counteractg 


ose : i 
forward pull of superior lateral pterygoid musce 


on articular disc. 

e. Retrodiscal pad 
connective tissue. 

3. Joint movement. 
a. Combination O 


2. Arthrology 
a 


consists of loose neurovascular 


f hinge axis rotation in disc condyle 
complex and sliding movement of the upper joint, 


b. Functional range of opening is 40 mm, with 25 mm 
| of rotation and 15mm of translatory glide. 
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Patient/Client History 

1. Gather information to develop a hypothetical diagno- 
sis, which dictates flow of examination. Delineate any 

p rece utions and/or contraindications when perform- 

ing components of examination (see Table 2-7). 

2. Components of history. 

a. Demographics: age, gender, diagnosis and referral 

_ (if appropriate), hand dominance, etc. 

b. Social and family history. 

€. Current condition(s)/chief complaint. 

d. General health status. 

e. Social health. 

f. Employment/work. 

8- Growth and development. 

h. Living environment. 

i Functional Status and activity level. 

j. Medical/surgical history, including previous treat- 

_ ment and review of systems, 


"i 


yst Review 


1 .C omponents of system review (see T 
a. Musculoskeletal. eg 
b. Neuromuscular. 


c. Cardiopulmonary. 
d. Integumentary. 
e. Gastrointestinal/Genitourinary systems. 

2. Determine whether identified condition(s) are 
comorbidity(ies) and/or complicating factor(s). 

3.Determine whether a referral to an additional 
health care provider is appropriate, and if so, make 
the referral. 


Tests and Measures 
1. Gather specific data regarding patient/client. Choos 


ing specific components as well as order of exam will 
be dictated by history. 


2. Components that may be a part of tests and measures 
include: 


a. Anthropometric characteristics. 


b. Postural alignment and position (see Table 2-9, 
Figure 2-21). 
* Dynamic. 


è Static. 


Range of motion (se T. 
ARON (see Tables 2-10 and 2-11). 


° Passive range of moti 
Ive | on (PROM). 
: ° Flexibility testing. : a 
- Muscle performance: resisted tests, manual muse 


Motor function. 10n (see Table 2-12). 


Cranial and Peripheral nerve integrity. 


Cc. 


77 


Physical Therapy Examination 51 a 


Table 2-7 


f Questions Related to Specific Areas of Dysfunction 


AREA OF DYSFUNCTION RELATED QUESTIONS 


Shoulder Do you have pain raisi r arm up, ard if so, 

es bet ae a bertih ch d if so, at what part of the range does that occur? 

Do you have pain sleeping on your shoulder at night? 
| Elbow Have you recently changed your activities? | 
| Have you recently changed the type of tools you use at work or the instruments you use for recreational activities? | 
| Hand Have you been doing more or different work with your hands than the usual, such as typing, sewing, gardening, etc.? | 
| Cervical Do you have dizziness when looking overhead? 


| Have you had any previous motor vehicle accidents with resulting neck injury? | 
How many pillows do you use at night? | 

TM Do you have any popping or clicking in the TMJ? 
Do you have pain trying to eat specific foods? | 

Does your jaw ever get stuck open or closed? | 


Thoracic Do you have pain with breathing? 
Have you had a recent upper respiratory infection? 
Lumbar Have you had any changes in your ability to urinate or have a bowel movement? 
Do you have any symptoms such as pain, tingling, burning, etc. in either of your legs? 
| Sacroiliac Did you fall onto your buttocks? 


Do you have pain with walking and/or sustained postures? 


Hip Do you have pain in your groin? 
Do you have stiffness in the morning that feels better with movement? 
Knee Does your knee “pop”? 


Does your knee ever give way and/or lock? 
Did your knee swell as soon as you were injured or did the swelling come later? 


Ankle/Foot Have you ever sprained your ankle, and if so, how many times? 


f 
| 
| 
| 
Did you step off a curb and experience pain? 
| 
) 
| 
| 
| 
Do you have pain in your foot when you first try to step out of bed in the morning? | 


4. Imaging (see Appendix 2B). 
a. Plain film radiograph (x-rays). 

e X-rays are used to demonstrate bony tissues. 
Beams pass through the tissues resulting in vary- 
ing shades of gray on film depending on density 
of tissue it passed through. The more dense the 
structure (bone), the whiter the structure will 
appear on the film. 

e Readily available, relatively inexpensive, and 
shows bony anatomy very well. 

tegration. e Negative is patient exposure to radiation. 
q. Special tests (see specifics for each joint/region). e Requires two different projections, since struc- 
tures may be superimposed on each other, mak- 
Diagnostic Testing ing it difficult to identify pathology with one 
1. Diagnostic tests are utilized for correlation with his- view. Typical views are anterior-posterior and lat- 
tory and tests and measures to determine patient's eral, although other views may be used. 


g. Reflex integrity. 

h. Sensory integrity. 

i. Joint integrity and mobility. 

j. Pain. 

k. Assistive and adaptive devices. 

l. Orthotic, protective, and supportive devices. 

m. Ergonomics and body mechanics. 

n. Self-care and home management. 

o. Gait, locomotion, and balance. 
p. Work, community, and leisure integration or rein- 


primary physical therapy diagnosis as well as identify e Used for viewing dysfunction and/or disease of 

any medical conditions that may be contributing fac- bones. Does not demonstrate soft tissues well or 
tors or comorbidities. Peer b aa fed tomography (CI) scan 
2. If further di i rranted and/or Denel- ; i 

N eae a / e Uses plain film x-ray slices that are enhanced by a 


cial, make appropriate referral or recommendation. 

3. Most common types of diagnostic testing for muscu- computer to improve resolution. It is multiplanar 
loskeletal dysfunctions include imaging, laboratory so can image in any plane; therefore, tissue can 
tests, and electrodiagnostic testing. be viewed from multiple directions. 
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Table 28] } i functions ~ 
p ncommon Dys 7 
gyMPTOMS OBSERVED 


Summary ol Symptoms Observed in 


Degenerative g 
ond sti jie upon risin iá- 5 hours) 
joint disease/ osteoarth in rough the yoy octivil es 
a <n i o ben wih of acerbation 
Conston ja sof pact ae "Y nagging 
dysfunction suff rising; pain ses within On Hao 
Facet joint Sif VE molio n nied 1E vain movemen 
Patient -= deci pain as SHOP reduces mptoms 
Stationary positions incr R m 
Discal nerve : . in redined OF semireciin 
’ with rve root compromise Arie with increasing Tg weight att as 
i in as shoo ing, DU ning, 
aiti describe altered pais r ability to to perform rm ADLs 
~~ oad sea jae pain, and exte nded positions ! increase pain 
ribes symptoms a5 9 a numbness, hes or cramping 


Walking for any distance brings on sympto æ 
ist for hours after assuming 9 resting position 
pain is consistent in all spinal a. 


Pain is brought on n by physica 
Pain is relieved prom pily with a (1-5 5 minutes) 


Pain is pone as a F numbness 

ig Patient usually has decreased or absent pulses 

Neoplastic disease Patient describes pain as gnawing, intense, OF penetrating 

Pain is not resolved by changes in position, time of day, or activity level 
Pain will wake the patient 


Vascular claudication 


(lect Deadh Benne on the Spine, TMM, and Associated Soft Tissue Structures 


POSTURE CHANGES 


Extended on upper cervical spine 
Elevated and retruded 


Posterior close-packed position 


TE 
ae freeway space with significant posterior intercuspation 
evated (suprahyoids shorten, infrahyoids lengthen) 


er cervical spine Drops to the floor of mouth 
Ext 

vas and lower cervical spine nee (can compress neurovascular structures) 
st and second ribs Lordosis decreased (flexed positioning) 

Fries, suboccipital, sternoc Elevated 

= cane ae zi = leidomastoids, longus colli, upper trape- Shorten 
= li major and minor 
soe stabilizers, rectus capitis anterior Shorten, creating rounded shoulder positi 
s capitis Stretched epee 


= from Darnell MA: 
Proposed Sir 
-a chronology of events for forward head posture. etched suboccipital region, shorten £ 
urnal of Craniomandibul = e 
Practice, 1983; 1(4): 50-54. 
a ee 
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° Typically used to assess complex fractures as well 
as facet dysfunction, disc disease, or stenosis of 
the spinal canal or intervertebral foramen. CT 
demonstrates better quality and better visualiza- 
tion of bony structures than plain films. CT also 
demonstrates soft tissue structures, although not 
as well as MRI. 

° Fairly expensive, and patient is exposed to radia- 
tion. 

c. Discography. 

e Radiopaque dye is injected into the disc to iden- 
tify abnormalities within the disc (annulus or 
nucleus). The needle is inserted into the disc with 
the assistance of radiography (fluoroscopy). 

e Not commonly used. Requires a high level of skill 
and proper equipment to perform. Fairly specific 
technique to identify internal disc disruptions of 
the nucleus and/or annulus. 

e Expensive, may be painful, and since it is inva- 
sive, there is a risk of infection. 

d. Magnetic resonance imaging (MRI). 

e Uses magnetic fields rather than radiation. 

e Offers excellent visualization of tissue anatomy. 
Utilizes two types of images: T1 demonstrates fat 
within the tissues and is typically used to assess 
bony anatomy, while T2 suppresses fat and dem- 


-PYEJ Vertical line of gravity. onstrates tissues with high water content. T2 is 
used to assess soft tissue structures. 


Table 2-10 


Extremity Range of Motion 


betseelih ns pce a INTERNAL HORIZONTAL SUPINATION/ ULNAR FLEXION/ 

Shoulder 18018075040. 1705 180/50-75 80-90/60-100 130/45 

Elbow 140-150/0-10 90/80-90 
Wrist 80-90/70-90 15/30-45 | 
(MCP 85-90/30-45 

PIP 100-115/0 

DIP 80-90/20 

Ist CMC 45-50 60-70/30 

1st MCP 50-55/0 | 
1st IP 85-90/0-5 | 
Hip 110-120/10-15 30-50/30 40-60/30-40 

Knee 135/0-15 30-40/20-30 

‘Ankle 45-60/15-30 50/20 

|2nd-Sth MTP 40/40 

Ist MTP 45/70 

Ist IP 90/0 


2nd-5th PIP 35/0 
ES oe 
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| Spine € Range of Motion 


Cervical 

| Thoracic 20-45/25-45 20-40 518 
Lumbar 40-60/20-35 15-20 

aa 


N 5/5 
G+ 4+/5 
G 4/5 
G 4/5 
F+ 3+/5 
F 3/5 


e Fairly expensive, and patients with claustropho- 
bia do not tolerate this test well. Quality of open 
MRI is inferior to closed. May not be able to use 
with patients who have metallic implants. 

e. Arthrography. 

e Invasive technique that injects water-soluble dye 
into area and is observed with a radiograph. Dye 
is observed as it surrounds tissues, demonstrat- 
ing the anatomy where fluid moves within joint 

Typically used to identify abnormalities within 
joints such as tendon ruptures. 

e Expensive and carries risks since it is invasive 

f. = scans (Osteoscintigraphy). ; 

e Chemi j j i 
pen: p laced with radioactive tracers are 

: - 

Isotope settles in areas where there is a high met- 


* Patients with d i 
JÈ ysfunctions, such > 
Us, possible stress ite 


Lift or hold against gravity with maximal be 
Good grades include lifting or holding agains 


Fair grades include lifting or holding against 


PROTRUSION/ | 
RETRUSION 


3-6 mm/3-4mm 10-15 mm 


sistance. 
t gravity with moderate to minimal resistance, 


gravity without resistance. 


Some assistance may be required to complete the motion in the minus category. 


Some assistance may be required to complete the motion in the minus category. 


3-/5 
P+ 24/5 Poor grades include movement with gravity eliminated. 
P 2/5 
P- 2-/5 
T 1/5 Muscle contraction can be seen or felt. 
No movement is produced. 
0 0/5 No contraction is seen or felt. 


Bibicsted from Kendall FP, et al: Muscles: Testing and Function, with Posture and Pain, 5th ed. 2005. 


infection within bone, often receive a bone scan, 
since these dysfunctions increase metabolic activ- 
ity of bone in the affected regions. 

g. Diagnostic ultrasound. 

e Utilizes transmission of high-frequency sound 
waves, similar to therapeutic ultrasound. 

e Limited by contrast resolution, small viewing 
field, how deep it penetrates, and poor penet 
tion of bone. Interpretation of data is subjecti® 

f = results depend on skill of operator. 

rovides real-time dynamic images and can asse 
soft tissue dysfunctions. 

® 

i, te nory harmful effects at this time. 

° Piven ee 
is Ga using water-soluble dye: As 
to Bice €d as it passes through vertebral a” 

PFE © anatomy within region. ci 
T ne due to side effects versus MRI az 
mathe $ Provide as good, if not better I; 
aang ery expensive, since it often invo! 

spital stay overnight. 


e Traditionally used for diagnostic assessment of 


the discs and stenosis. May still be beneficial to 
identify stenosis. 


5. Laboratory tests. 


a. Laboratory tests are typically used to screen patients, 
assist with making a diagnosis, or for monitoring. 

b.Since many patients with musculoskeletal dys- 
function Present with other medical pathology, 
it is Important to monitor clinica] laboratory 
findings. 

c. Multiple tests available that fall into the following 
categories. 

e Blood tests. 
e Serum chemistries. 
¢ Immunological tests. 
e Pulmonary function tests, 
e Arterial blood gases. 
e Fluid analysis. 
6. Electrodiagnostic testing (also refer to Chapter 3: 

Neuromuscular Physical Therapy). 

a. Electroneuromyography (ENMG) and nerve 
conduction velocity (NCV) tests are commonly 
used to assess and/or monitor musculoskeletal 
conditions. 


Extremity 


Shoulder Special Tests (See Table 2-13) 
1. Glenohumeral joint anterior instability. 
a. Apprehension test. 
e Patient is supine, with shoulder in 90° abduc- 
tion; slowly take shoulder into full ER. 
© Positive if the patient looks or feels apprehensive/ 
alarmed and resists further motion (apprehen- 
sion > pain). 
b. Relocation test. 
e With a positive apprehension test, a posterior 
translation stress is applied to the humeral head. 
e Positive if the patient loses apprehension or pain 
decreases. 
e Relocation test does not typically change pain 
with primary impingement. 
2. Glenohumeral joint posterior and inferior instability. 
a. Jerk test (posterior). 
e Patient seated; shoulder flexed to 90° and inter- 
nally rotated. 
e Axially load humerus and horizontally adduct arm. 
e Positive test is production of a sudden jerk or 
clunk as humeral head subluxes off the back of 
the glenoid. 
b. Sulcus sign. 
e Patient stands relaxed with arm at side; arm 1s 
pulled distally. 
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o Positive test is the presence of a sulcus inferior 
to the acromion combined with reproduction of 
symptoms. 

3. Subacromial impingement. 
a. Hawkins-Kennedy test. 

e Patient is seated or standing; shoulder is passively 
flexed to 90° and then internally rotated maxi- 
mally. 

e May be performed in various degrees of forward 
flexion and horizontal adduction. 

e Positive if reproduces pain within shoulder region. 

b. Neer test (see Figure 2-22). 

e Patient is seated; shoulder is passively internally 
rotated, then fully abducted. 

è Positive if reproduces pain within shoulder region. 

c. Painful arc. 

è Patient actively abducts the shoulder and reports 
the start/stop range of any pain. 

e Positive if pain is reported between 60° and 120° 
of abduction. 

d. Empty can test (see Figure 2-23). 

è Patient seated with shoulder at 90° of abduction 
and no rotation; resist shoulder abduction. 

e Shoulder placed in “empty can” position (inter- 
nal rotation and 30° forward (horizontal adduc- 
tion); resist shoulder abduction. 

e Positive if reproduces pain in supraspinatus ten- 
don and/or weakness while in “empty can” posi- 
tion. 

4. Rotator cuff pathology. 
a. Drop arm test. 

e Patient seated with shoulder passively abducted 
to 120°. 

e Patient instructed slowly to bring arm down to 
side; guard patient's arm from falling in case it 
gives way. 

e Positive if patient is unable to lower arm back 
down to side. 

b. External rotation lag sign. 

e Patient seated or standing; passively abduct 
shoulder to 90° and externally rotate shoulder to 
end-range. 

e Positive if unable to maintain externally rotated 
position. 

c. Infraspinatus muscle test. 

e Patient is seated or standing; resist external rota- 
tion with arm neutrally rotated and adducted to 
the trunk. 

o Positive if patient gives way. 

d. Hornblower sign. 

e Patient is standing; passively elevate the arm to 
90° in scapular plane and flex elbow to 90°. 

e Patient externally rotates shoulder against resis- 
tance. 

e Positive if unable to laterally rotate the arm. 
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, Bi ee 
= 3 “fs 0.86-0.9 1 1-3.1 . .90 
instability í 0.72-1.0 4 à 0.20-0. 
- Apprehension test (apprehension) 0.40-0.50 ata 10.4 0-0.43 
` Apprehension (pain) 0.57-0.81 
- Relocation test 36.5 0.27 
Posterior instability 0.98 0.73 
+ Jerk test A 1.7-1.8 0.35-0.46 
Subacromial impingement 80 0.56-0. 1.8-1.9 0.38-0.47 
~ Hawkins-Kennedy test n 0.58-0.60 23 0.62 
= Neer test 0.53 0.75 ] 8 0.50 
- Painful arc 0.89 0.62 
- Empty can test : By 
Rotator cuff tears (full-thickness) 0.88 2.9 
0.35 72 0.60 
- Drop-arm test . 0.46 0.94 05a 
- External rotation lag sign : 0.84 3.2 
- Infraspinatus muscle test 0.51 0.93 14.29 0.00 
-~ Homblower sign 1.0 6.2 0.00 
; 1.0 0.84 
~ Internal rotation lag sign . 
Acromiocavicular joint 34 0.27 
- Horizontal adduction 0.79 oe 16 0.42 
- Paxinos test 0.79 0. 2 
SLAP lesions 
: : ‘pee 1.1 0.89 
- Active compression (O Brien) test 0.67 0.37 , 
- Biceps load Il test 0.30-0.90 0.78-0.90 1.4-30.0 0.10-0.90 
- Anterior slide test 0.17 0.86 1.2 0.97 
- Compression-rotation 0.61 0.54 1.3 0.72 
Combination of tests for instability 
- Apprehension + relocation tests 0.38 0.93 5.4 0.67 
{glenoid labrum tear) 
- Apprehension + relocation tests 0.82 0.98 39.7 0.19 
(anterior instability) 
Combination of tests for SLAP lesion 
- High SN (choose 2) 0.75 
l. ssion-Rotation test Uea 7.5 0.28 
2. Apprehension test 
: ive compression test 
- High SP (choose 1} 
1. Yergason test 
2. Biceps load II test 
3. Speed test 
Combination of tests for impingement and 
rotator cuff tear (RCT) a 
ins-Kennedy test 
2. Painful arc test 
Infraspinatus muscle test 
- Impingement: at least 2 Positive 
> RCT: all 3 positive : 26 0.98 
za = 0.98 h : 0.75 
Adapled Magee DJ: Orit Pte 69 
3rd ed. 2016 Physical Assessmen Oth ed. 2014; Cleland AC e 
è Koppenhaver S, Su f Netter 
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e. Internal rotation lag sign. 


e Patient seated; hold patients hand behind 
the back in the lumbar region in full internal 
rotation. 

e Positive if patient is unable to maintain position 
when arm/hand is released. 

5. Acromioclavicular (AC) joint. 
a. Horizontal adduction test. 

e Patient standing; shoulder flexed to 90°. 

e Arm is actively or passivel 
ebay y Or p y fully adducted across 

e Positive test is localized pain over the AC joint. 

b. Paxinos sign. 

e Patient seated; arm relaxed at side. 

e Examiner places thumb under the posterolateral 
aspect of the acromion and the index/long fin- 
gers of the same hand over the middle part of the 
clavicle. 

e Pressure applied with both the thumb (anterosu- 
perior) and fingers (inferior). 

e Positive test is localized pain in the AC joint. 

6. SLAP (superior labrum anterior to posterior) lesions. 
a. Active compression (O’Brien) test. 

e Patient standing; arm flexed to 90° and elbow 
fully extended. 

e Arm horizontally adducted 10-15°, fully inter- 
nally rotated, and a downward force applied to 
the arm. 

e Arm returned to the starting position, now 
fully externally rotated, and a downward force 
applied. 

e Positive test is joint pain or painful clicking pro- 
duced in the first part of the test and eliminated 

in the second part of the test. 

e Must differentiate between reproduction of gle- 
nohumeral vs. acromioclavicular joint symptoms. 

b. Biceps load II test. 

e Patient supine; shoulder abducted 120°, elbow 
flexed to 90°, forearm supinated. 

è Shoulder is fully externally rotated; if apprehen- 
sion appears the patient is asked to flex the elbow 
against resistance. 

e Test is positive if apprehension remains the same 
or shoulder becomes more painful. 

. Anterior slide test. 

e Patient seated with hands on waist, thumbs pos- 
terior. 

e With scapula stabilized, an anterior-superior 
force is applied at the elbow. 
© Positive test is pain or click reproduced deep in 

the shoulder. 
d. Compression-rotation test. 
e Patient supine; shoulder passively abducted to 
20° to 90°. 


fn 


Physical Therapy Examination 57 De p 


e Axial compression applied while passively cir- 
cumducting the glenohumeral joint. 
è Positive test is pain, clicking or catching sensa- 
tion produced., 
e. Yergason test. 

e Utilized to test for integrity of transverse liga- 
ment, bicipital tendinosis/tendinopathy, and 
SLAP lesions. 

è Patient sitting with shoulder in neutral stabi- 
lized against trunk, elbow at 90°, and forearm 
pronated; resist supination of forearm and ER of 
shoulder. 

è Tendon of biceps long head will “pop out” of 
groove. May also reproduce pain in long head of 
biceps tendon. 

. Speed’s test (biceps straight arm). 

e Utilized to test for bicipital tendinosis/tendinop- 
athy and SLAP lesions. 

è Patient sitting or standing with upper limb in full 
extension and forearm supinated; resist shoulder 
flexion. 

e May also place shoulder in 90° flexion and push 
upper limb into extension, causing an eccentric 
contraction of the biceps. 

e Positive test is pain in the anterior shoulder. 

7. Neurological dysfunction: Upper limb tension tests 
(see Table 2-14). 
a. Identifies peripheral nerve dysfunction by stressing 
neurological tissue. 
b. Positive result is reproduction of the patient's 
symptoms. 
8. Thoracic outlet syndrome. 
a. Adson’s test (see Figure 2-24). 

e Identifies pathology of structures that pass 
through thoracic inlet. 

e Patient sitting. Find radial pulse of extremity 
being tested. Rotate head toward extremity being 
tested, and then extend and externally rotate the 
shoulder while extending the head. 

e Neurological and/or vascular symptoms (disap- 
pearance of pulse) will be reproduced in upper 
extremity, 

e SN and SP not availabie. 

b. Roos elevated arm test. 

e Identifies pathology of structures that pass 
through thoracic inlet. 

e Patient standing, with shoulders fully externally 
rotated, 90° abducted, and slightly horizon- 
tally abducted. Elbows flexed to 90° and patient 
opens/closes hands for 3 minutes slowly. 

ə Neurological and/or vascular symptoms (disap- 
pearance of pulse) will be reproduced in upper 
extremity. 

e SN and SP not available. 
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Elbow Special Tests aa 
l. Elbow extension test to rule out fracture or joint 


injury (see Table 2-15): positive if patient is unable to 
fully extend the elbow. 


ported and stabilized and elbow placed in 20° to 
0° of flexion. 

e Valgus force placed through elbow tests ulnar 
collateral ligament; varus force placed through 


elbow tests radial collateral ligament. a. 
e Primary finding is laxity, but pain may be noted 
as well. 
© SN and SP not available. 
b. Moving valgus stress test (see Table 2-15). 
e Patient standing or supine; arm abducted, elbow 
fully flexed. 
Neurodynamic Tension Tests: Upper Limb Tension Test (ULTT) 
(MEDIAN AND ANTERIOR (MEDIAN, AXILLARY, AND 
INTEROSSEOUS NERVE MUSCULOCUTANEOUS 
BIAS) NERVE BIAS) 
Depression and abduction Depression and abduction 
(110°) (10°) 
Extension Extension 
Supination Supination 
Extension Extension 
Extension Extension 
Lateral rotation 
Contralateral side flexion Contralateral side flexion 


: Orthopedic Physical Assessment, 6th ed. 2014. 


i Table 2-15 


i 


2. Ligamentous instability. 3, Biceps rup 
a. Varus/valgus stress test. at a. Distal bu 
è Patient sitting or supine; entire upper limb is sup- of function. 


b. Indicates rupture O 


4. Neurological dys 


8 Maintain val 
elbow. 

ə Reprodu 
flexion i 
eral ligament. 


biceps. fonctions 


Elbow flexion tes 


o Identifies the presence O 


ə Patient supine; 


gus stress and quickly extend Patieny, 


ction of pain from 120° to 70° e 
ndicates partial tear of the ulnar colla, 


ture: “Popeye” sign. l 
nching of the muscle with complete lon 


f the proximal long head Of the 


t (see Table 2-15). 
f cubital tunnel synd 


performed bilaterally with the 


shoulder in full ER and the elbow actively held 


minute. 


Depression and abduction 
(10°) 

Extension 

Pronation 


Flexion and ulnar deviation 


Flexion 
Medial rotation 
Contralateral side flexion 


P Diagnostic Accuracy of Elbow Special Tests 


ae SN 
| Elbow fracture = 
| - Elbow extension test 0.91-0.97 
\ so Ts 0. 
| - Moving valgus stress test 0.75 
Be neurologic dysfunction = 4.0 
| Elbow flexion test 0.75 

Ba rom Mages, Orthopedic Physical Assessment, a sä 75 


ULTT4 
(ULNAR NERVE BIAS) 
Depression and abduction 
(10° to 90°) with hand 
to ear (waiter’s position} 


Flexion 
Pronation | 


| 
Extension and radial 
deviation 


Extension | 
Lateral rotation 
Contralateral side flexion 


Se 


e Positive if pain is present at the medial aspect 
of the elbow and numbness and tingling in the 
ulnar distribution on the involved side 

b. Pinch grip test. 

e Identifies entrapment of the anterior Interosse 

OUS NCEVE, 


e Patient asked to pinch tips of index finger and 
thumb, 

è Positive if patient is unable to pinch tip-to-tip; 
compensatory pulp-to pulp pinch is present, 


Wrist and Hand Special Tests 
|, Ligament, capsule, and joint instability, 
a. UInomeniscotriquetral dorsal glide 

Table 2-16), 

e Patient seated with arm pronated, 

e Posteriorly directed force applied with examiner's 
thumb over ulna dorsally and index finger over 
the pisotriquetral complex anteriorly. 

e Excessive pain or laxity indicates triangular fibro- 
cartilage complex (TFCC) pathology. 

b. Watson (scaphoid shift) test (see Table 2-16), 

e Patient seated; elbow resting on table, forearm 
pronated, wrist placed in full ulnar deviation with 
slight extension while stabilizing metacarpals, 

e Place pressure on distal pole of the scaphoid 
while radially deviating and slightly flexing the 
patient's hand. 

è A painful “shift” of the scaphoid with a “clunk’” 
when pressure is removed indicates carpal insta- 
bility. 

c. Interphalangeal joint varus/valgus stress tests. 

e Fingers are supported and stabilized; valgus/varus 
forces applied to PIP and DIP joints of all digits. 

e Primary finding is laxity, but pain may be noted 
as well. 

e SN and SP not available. 


Table 2-16 


| Diagnostic Accuracy of Wrist and Hand Special Tests 


test (see 


LS 


instability 
- Ulnomeniscotriquetral dorsal glide test 0.64 
- Watson (scaphoid shift) test 0.66 
| Muscle and tendon dysfunction 
+ Eichhoff’s test 0.89 
| = Finkelstein’s test 0.81 
- Wrist hyperflexion and abduction test 0.99 
(WHAT) 
Wrist and hand neurologic dysfunction 
- Phalen’s (wrist flexion) test 0.34-0.85 
Vascular compromise 
- Modified Allen test 0.29-1.00 


Adapted from Magee, Orthopedic Physical Assessment, 6th Edition; Cleland, Orthopaedic Clinical Examination, 3rd Edition. 
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2. Tendons and muscles: 

A. Lichhoff's test (see Pigure 2-26 and Table 2-16) 

* Identifies de Quervain’s tenosynovitis (tendonitis 
of the abductor pollicis longus and/or extensor 
pollicis brevis). 

* Patient makes fist with thumbs flexed within con 
fines of fingers; examiner passively moves wrist 
into ulnar deviation, 

© Positive test reproduces pain in wrist, often painful 
with no pathology, so compare to uninvolved side 

Finkelstein’s test (see Table 2-16). 

© Identifies de Quervain's tenosynovitis (tendonitis 
of the abductor pollicis longus and/or extensor 
pollicis brevis), 

e Examiner passively pulls the wrist and thumb into 
ulnar deviation and applies Jongitudinal traction. 

o Positive test reproduces pain in wrist; often painful 
with no pathology, so compare to uninvolved side. 
c, Wrist hyperabduction and abduction of the thumb 

test (WHAT) (see Table 2-16). 

e Identifies de Quervain’s tenosynovitis (tendonitis 
of the abductor pollicis longus and/or extensor 
pollicis brevis), 

e Patients wrist is hyperflexed with the thumb 
abducted in full MCP and IP extension. 

e Resistance is applied against the examiner's index 
finger. 

© Positive test reproduces pain in the wrist. 

3. Neurological dysfunction. 

a. Phalen’s (wrist flexion) test (see Figure 2-28 and 

Table 2-16). 

e Identifies carpal tunnel compression of median 
nerve. 

e Patient maximally flexes both wrists holding 
them against each other for 1 minute. 

e Positive if reproduces tingling and/or paresthesia 
into hand following median nerve distribution. 


b, 


wal 


66 17 0.56 
0.69 2.0 0.47 | 
0.14 1.0 gr 
0.50 1.6 0.38 | 
0.29 1.39 0.04 | 
| 
0.17-0.92 0.6-9.9 0.19-3.1 | 
0.97 0.2-43.5 0.0-0,74 | 


i e aa a e a a a a a aaa 54 a S225 


ç) 
Jane 
a 
r 
at 
a a 
A 
sA 
lal 
y 
ony 


> 
La 


> N 


D = TuerarvEo » Musculoskeletal Physical Therapy 


b. Two-point discrimination test on within 
è Identifies level of sensory innervation 


hand that correlates with functional ability to 
perform certain tasks involving grasp. 
© Using a caliper, two-point discriminator, OF paper 
clip, apply device to palmar aspect of fingers to 
| assess patient's ability to distinguish between 
two points of testing device; record smallest 
difference that patient can sense twO separate 
points. 
e Normal amount that can be discriminated is gen- 
erally less than 6 mm. 
| c. Tinel’s sign. i 
e Identifies carpal tunnel compression of median 
nerve. 
e Tap region where median nerve passes through 
carpal tunnel. 
e Reproduces tingling and/or paresthesia into hand 
following median nerve distribution. 
e SN and SP not available. 
4. Vascular compromise: modified Allen test (see Figure 

2-29 and Table 2-16). 

a. Identify radial and ulnar arteries at wrist; have 
patient open/close fingers quickly several times 
and then make a closed fist. 

b. Compress the ulnar artery and have patient open 
hand; observe palm of hand and then release the 
compression on artery and observe for vascular fill- 
ing; perform same procedure with radial artery. 

c. Positive finding will present by abnormal filling of 
blood within hand during test; under normal cir- 
cumstances, there is a change in color from white 
to normal appearance on palm of hand. 

5. Finger mobility tests. 
a. Bunnel-Littler test. 

ə Identifies joints or intrinsic tightness at the PIP 
joints. 

e MCP joint is stabilized in slight extension while 
PIP joint is flexed. Then MCP joint is flexed and 
PIP joint is flexed. 

e Differentiates between a tight capsule and tight 
intrinsic muscles. If flexion is limited in both 
cases, capsule is tight. If more PIP flexion with 
MCP flexion, then intrinsic muscles are tight. 

e SN and SP not available. 

b. Tight retinacular test (see Figure 2-27). 

e Identifies tightness around proximal interphalan- 
geal joint. 

© PIP is stabilized in neutral while DIP is flexed. 
Then PIP is flexed and DIP is flexed. 

> Differentiates between a tight capsule and tight 
retinacular ligaments. If flexion is limited ; 

MD arse ie 1; mited in both 
, Capsule is tight. If more DIP flexion with 


PIP flexion, then retinacular li i 
Í ame 
e SN and SP not available Et 


Special Tests 
Extremity 


Hip Special Tests 


in pathology. : 
l. ; = 5 aoe feat (see Figure 2-31 and Table 2-13 


e Identifies general hip joint pathology and ge, 
erative joint disease (DID). 

e Patient supine with hip flexed and adduct, du 
the limit of movement. 

e Hip is taken into abduction while maintaining 
flexion. 

e May also add compressive load. | 

ə Positive test is reproduction of familiar pai, É 
apprehension. 

b. Patrick (FABER) test (see Figure 2-30 and Table 2-17) 

ə Identifies dysfunction of hip, such as Mobility 
restriction. 

e Patient supine; passively flex, abduct, and exter. 
nally rotate test leg so that foot is Testing jug 
above knee on opposite leg. 

e Slowly lower testing leg down toward table surface 

e Positive test when involved knee is unable to 
assume relaxed position and/or reproduction of 
painful symptoms. 

2. Labral lesions: FADDIR/FADIR test (see Figure 2-37 
and Table 2-17). 
a. Identifies anterior-superior impingement, iliop- 
soas tendinopathy, and anterior labral tears. 
b. Patient supine; involved lower extremity is taken 
from full passive hip flexion, abduction, and ER into 
a flexed, adducted, and internally rotated position. 
c. Positive test is reproduction of pain with or with- 
out click. 
3. Muscle length/strength. 
a. Thomas test (see Figure 2-33). 

° Identifies tightness of hip flexors. 

e Patient supine; one hip and knee maximally 
flexed to chest and held there; opposite limb i 
kept straight on table. 

° Observe whether hip flexion occurs on straight 
leg as opposite limb is flexed. 

° Weakness of test is that it does not differe™ 
Bate between tightness in iliacus versus psoas 
major. 

° p ositive if straight limb’s hip flexes and/ or patient 
is unable to remain flat on table when OP : 
limb is flexed. 

e SN and SP not available. 

b. Os S test (see Figures 2-34 and 2-35). andl 
entifies tightness of the tensor fascia lata 
or iliotibial band. 


° Patient side lying; lower limb flexed at t° 
and the knee. 


hip 
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Figure 2-22 Neer’s test. 


| Figure 2-25 | Lateral epicondylitis and 


epicondylopathy (“tennis elbow”) test. 


Figure 2-24 Adson’‘s test. 
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Figure 2-26a Eichhoff's test; start position. Figure Pw) Eichhoff’'s one Passive 
movement into ulnar deviation. 


UFEC Tight retinacular test. 


Figure 2-294 


radial arteries 


d 
Allen test; compress ulnar n 
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alice Ss Allen test; compress ulnar artery. seiuwerslae Allen test; compress radial artery. 
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| Diagnostic Accuracy of Hip Special Tests 
TEST SN SP +LR -AR 


General hip joint pathology 
- Scour test 
- FABER (flex/abd/ER) test 0.60 0.18 0.73 2.2 


Labral lesions 
- FADIR (flex/add/IR) test 0.78 0.10 0.86 2.3 


Hip weakness | 
- Trendelenburg sign 0.23-0.73 0.77-0.94 3.2-3.6 0.35-0.82 | 


Combination of tests for hip OA: 
Symptoms increase with squatting 
Lateral pain with active hip flexion 
(+) Scour test 

Pain with active hip extension 
Passive IR <25 deg 


5 of 5 above tests positive 0.14 0.98 7.3 0.87 
a's 0.48 0.98 24.3 0.53 
- 30f5 0.71 0.86 5.2 0.33 
- 2of5 0.81 0.61 2.1 0.31 
~ 1 ofS 0.95 0.18 1.2 0.27 
Hip fracture 
- Patellar-pubic percussion test 0.94-0.96 0.86-0.96 6.7-21.6 0.07-0.14 


Adapted from Magee, Orthopedic Physical Assessment, 6th Edition; Cleland, Orthopaedic Clinical Examination, 3rd Edition. 


Passively extend and abduct tested hip with knee e Positive if hip of tested limb flexes. 
flexed to 90° and slowly lower the limb toward e SN and SP not available. 
the table; modified test starts with knee extended. d. 90-90 hamstring test. 
e Positive if the uppermost limb remains above e Identifies tightness of the hamstrings. 
horizontal. e Patient supine; hip and knee supported in 90° 
e SN and SP not available. flexion. 
c. Ely’s test (see Figure 2-36). e Passively extend knee until barrier is encountered. 
e Identifies tightness of the rectus femoris. e Positive if knee lacks 10° or greater of knee 


e Patient prone; flex knee of tested limb. extension. 
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e. Piriformis test. 
e Identifies piriformis tightness â 


ed limb passively 


nd piriformis syn- 


drome. Fs eat 
e : é Oo tes 
e Patient supine; foot b's knee with tested 


placed lateral to opposite lim 8 
hip adducted. 

e Observe position 0 
site knee; positive if tes 
over resting knee and/or 
paresthesia in buttock and 
distribution. 

o SN and SP not available. 

f. Trendelenburg sign (see Figure 

e Identifies weakness of the gluteus me 
unstable hip. 

e Patient standing and asked to sta 
(flex opposite knee). 

ə Observe pelvis of stance leg; positive when ipsi- 
lateral hip drops when lower limb support is 
removed while standing. 


f tested knee relative to OPPO 
ted knee is unable to pass 
reproduction of pain/ 
Jor along sciatic nerve 


2-32 and Table 2-17). 
dius of 


nd on one leg 


4, Leg length. 


> 
a 


a. Patient supine, with pelvis balanced/aligned with 
lower limbs and trunk. 


ts b. Measure distance from ASIS to lateral malleolus or 


medial malleolus on each limb several times for 
consistency and compare results. 


C Unequal girth of the thigh musculature (left versus 


_ tight) can skew results if using medial malleolus 
landmark. 


d. A difference in lengths between two limbs identi- 


_ fies a true leg length discrepancy. 


e. True vs. functional leg length discrepancy. 


A 
-* 


_ e True discrepancy is caused by an anatomical dif- 


7 

4 ference in bone lengths (either tibia or femur). 
"a Functional discrepancies are not anatomical in 
F origin and are the result of compensation due to 


abnormal position or posture 
, such as pronati 
of a foot or pelvic obliquity. : g 


; - f. SN and SP not available. 
5.Hip fractures: Patellar-Pubic Percussion Test (see 


_ Table 2-17). 
a. With patient supine, examine 

San 1 rT percu 

each patella separately while auscultating th (taps) 
| “4 pepsi with a stethoscope. 8 the pubic 
_ b. A positive test is decreas 
affected side. ed percussion note on the 


‘al Tests (See Table 2-18) 


a SPOS- h 
n -plane anterior instability: 


an test (see Figure 2-38). . 
: uv of the anterior cruciate ligament 
o Tests integr y tested knee flexed 20° to 30°. 


o femur and passively translate tibia ant. 
riorly. l 

e Positive test 18 
the tibia compa 
lack of firm end-feel. 


b, Anterior drawer test. : 
o Tests integrity of the anterior cruciate ligament. 
o Patient supine; hip flexed to 45° and knee flexed 


[e] 


to 90°. 
e Passively tr 
e Positive tes 
the tibia compared to th 


excessive anterior translation of 
red to the uninvolved limb ang 


anslate tibia anteriorly. 
t is excessive anterior translation of 
e uninvolved limb. 


2. 1-plane posterior instability. 


a. Posterior drawer test. 
o Tests integrity of the posterior cruciate ligament. 


e Patient supine; hip flexed to 45° and knee flexed 
to 90°. 

e Passively translate tibia posteriorly. 

© Positive test is excessive posterior translation of 
the tibia compared to the uninvolved limb. 

b. Posterior sag sign. 

e Tests integrity of the posterior cruciate ligament. 

° aea supine; hip flexed to 45° and knee flexed 
to 90°. 

o Observe to see whether the tibia “sags” posteriorly 

° Normally, medial tibial plateau extends 1 ™ 
anteriorly beyond the femoral condyle; positive 
finding is loss of “step.” 


3. 1-plane medial-lateral instability. 


a. Valgus stress test. 


i — malty of hii medial collateral ligamen, 
upine; knee resti pa 
ei table. resting on the edge 
: 
bp (medial) stress applied at the knee oo? 
ie and 30° of knee flexion). 
ae with laxity and/or pain. 
aes ere at O° extension indicates me 
tests also positive knee with one or more 1° 


b. Varus stress test. 


© Tests j i 
ntegrity of the lateral collateral ligamen e 


* Patient supi 
ine; 
PAR table €; knee resting on the edge ° 


9 Varus 
Bo) stress applied at the knee (both 


ee flexion). 
* Positive fra: and/or pain. ‘of 
finding at 0° extension indicate’ y a 
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Table 2-18 


| Diagnostic Accuracy of Knee Special Tests _ 
anterior instability 


] 
- Lachman test 0.81 0.81 4.3 0.24 
- Anterior drawer test 0.38 0.81 2.0 0.77 
1-plane posterior instability 
| + Posterior drawer test 0.56-0.90 0.99 56.0-90.0 0.10-0.44 
p Posterior sag sign 0.79 1.0 >100 0.21 
Medial instability 
- Pain with valgus stress at 30° of knee flexion 0.78 0.67 2.3 0.30 
- Laxity with valgus stress at 30° of knee flexion 0.91 0.49 1.8 0.20 
| Anterolateral rotary instability 
| ~ Pivot shift test (w/o anesthesia) 0.28 0.81 1.5 0.89 
| - Pivot shift test (w/anesthesia) 0.73 0.98 36.5 0.28 
| Meniscus 
- McMurray test 0.51 0.78 2.3 0.63 
- Thessaly test 0.31-0.92 0.67-0.95 1.8-39.3 0.09-0.73 
| Patellofemoral instability 
| ~ Patellar apprehension test 0.32 0.86 2.3 0.79 
Ottawa Knee Rules 
- Adults 0.99 0.49 1.9 0.05 
ees Children 0.99 0.46 1.9 0.07 
| Combination of tests for meniscus tears 
|- Combined history and physical examination 0.86 0.83 5.1 0.17 
| {joint effusion, joint line tenderness, McMurray test, | 
| hyperflexion text, squat test) | 
- Joint line tenderness plus (+) McMurray test 0.75-0.91 0.91-0.99 10.1-75.0 0.10-0.25 | 
0.78-0.93 0.92-0.99 11.6-78.0 0.08-0.22 


- Joint line tenderness plus (+) Thessaly test 
| Adapted from: Magee DJ: Orthopedic Physical Assessment, 6th ed. 2014.; Cleland JA, Koppenhaver S, Su J: Netter’s Orthopaedic Clinical Examination, 


| 3rd ed. 2016. Pa Sn cena G eee ee en ee! | 


4. Anterolateral instability: pivot-shift test. b. Thessaly test. 
a. Tests integrity of the anterior cruciate ligament. e Patient standing on the symptomatic leg, holding 
b. Patient supine; knee in extension, hip flexed/ the examiner's hands. 
abducted to 30° with slight internal rotation. e Patient rotates the body and leg internally and 
c. Hold knee with one hand and foot with other hand; externally with the knee flexed 5° and then 20°. 
place valgus force through knee and flex knee. e Positive finding is reproduction of click and/or 
d. Positive test is indicated by tibia relocating during pain in knee joint. 
the test; as the knee is flexed, the tibia clunks back- 6. Patellofemoral instability: patellar apprehension test. 
ward at approximately 30° to 40°. a. Patient supine; knee flexed to 30°, quadriceps relaxed. 
e. Tibia was subluxed at the beginning of the test; b. Passively translate the patella laterally. 
reduced by pull of the iliotibial band as the knee c. Positive if the patient expresses apprehension or 
was flexed. contracts the quadriceps to prevent patella from 


5. Meniscus tear. dislocating. 


a. McMurray test (see Figure 2-39). 7. Patellar tilt test. 
è Patient supine; tested knee in maximal flexion. a. Patient is supine with the knee extended. 


e Passively, internally rotate and extend the knee b. Lift the lateral edge of the patella from the lateral 
femoral condyle. 


(tests lateral meniscus). qE ; : ' 
e Passively, externally rotate and extend the knee c. Positive test if the patella is not able to be lifted to 
(tests medial meniscus). at least a neutral angle with respect to the horizon- 
tal plane. 


e Positive finding is reproduction of click and/or 


pain in knee joint. d. Sn and Sp not available. 
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Patrick’s (FABER) test. 


> Gace) Trendelenburg sign: negative test. Figure 2-32b | T ‘tive 
rendelenburg sign; Po?! 


test: dropped Pelvis. 
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Figure 2-38 Lachman stress test. 


Von 
f es 


2-0 
= a 


4) Figure 2-39, 


1 Figure 2-39b Mem 
rotation. Urray’s test; tibial inter"? 


HUFS Noble compression test: hip and 
knee flexion. 
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FEAD Noble compression test; knee 
extension and pressure. 


Figure 2-41 Thompson's test. 


8. Iliotibial band friction syndrome: noble compression 

test (see Figure 2-40). . 

a. Patient supine; knee flexed to 90° with hip flexion. 

b. Pressure applied 1 to 2 cm proximal to lateral femo- 
ral epicondyle; with pressure maintained, patients 
knee is passively extended. 

c. Positive if patient experiences pain over the lateral 
femoral condyle. 

9. Swelling: brush (stroke) test. 

a. Patient is supine, knee in full extension. 

b. Starting at the medial tibiofemoral joint, stroke 
upward two to three times toward the suprapatel- 
lar pouch. 

c. Then stroke downward on the distal lateral thigh, 
just superior to the suprapatellar pouch, toward the 
lateral joint line. 

d. Positive if fluid is observed on the medial knee. 


e. Quantified with a 5-point scale: 0 = no wave 
produced on down stroke; trace = small wave; 
1+ = larger bulge; 2+ = spontaneous return after 
upstroke; 3+ = unable to move effusion out of 
medial knee. 

f. Substantial reliability (Kappa = 0.61). 

10. Fractures: Ottawa Knee Rules (see Box 2-10). 

a. SN 0.99; SP 0.49; +LR 1.9; -LR 0.05 


| RED FLAG: Fractures of the tibia, fibula, or patella | 
| may occur with traumatic injuries of the knee. Physi- | 
| cal therapists must be able to recognize the signs and | 
symptoms of a possible undiagnosed fracture in their | 
patient. The Ottawa Knee Rules (Box 2-10) provide | 
the therapist with guidelines to determine if a referral | 
for an x-ray is indicated. | 
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Ankle and Foot Special Tests 
1. Ligamentous instability. 
a. Anterior drawer test (see Table 2-19). talofibular 

e Primarily tests integrity of the anterior 
ligament. 

ə Patient supine; foot off edge of table, apa an 
20° plantarflexion. 

è Translate talus anteriorly while s 
lower leg. ; 

® Positive finding is excessive anterior 
tion and/or pain. 

b. Talar tilt (see Table 2-19). 

e Primarily tests integrity of the calcaneofibular 

igament. 

9 sent side lying; knee slightly flexed, ankle in 
neutral. 

e Move foot into maximal adduction (stresses cal- 
caneofibular ligament) and abduction (stresses 
deltoid ligament). 

e Positive finding is laxity and/or pain. 

c. Medial subtalar glide test (see Table 2-19). 

e Hold talus in subtalar neutral position with one 
hand and translate the calcaneus medially on the 
fixed talus with the other hand. 

2. Syndesmosis instability/pain. 
a. External rotation stress (Kleiger) test (see Table 2-19). 

e Tests integrity of the distal tibiofibular syndes- 
mosis. 

¢ Patient seated; knee flexed to 90°, ankle in neutral. 

e Apply external rotation force to foot while hold- 
ing tibia in neutral position. 

e Positive with visible joint gapping or reproduc- 
tion of pain. 


Table 2-19 


tabilizing the 


talar transla- 


: al rotation stress teşt 
b. porsiflerion-exter® (Se 
Table 2-19): | 
o Tests integrity 
sis. s 
ə ehi seated; res flexed to 90°, ankle ins 
iflexed. 
ser >r rotation force to foot while hold. 
: ‘aa hid in neutral position. ) 
° positive with visible joint gapping or reprody, 
tion of pain. 
Squeeze test (see Table 2-19). A 
gas integrity of the distal tibiofibular synde, 
mosis. d 
e Patient seated; knee flexed to 90°. 
e Apply compression between the middle and dis 
tal third of the patient's leg. 
o Positive with pain reproduced at the syndesmosix 
3 Achilles tendon rupture: Thompson s test (see Figure 
2-41 and Table 2-19). 
a. Patient prone, with foot off edge of table. 
b. Squeeze calf muscles; ankle should plantarfle 
under normal circumstances. 
c. Positive test is no movement of foot while squeez. 
ing calf. 


of the distal tibiofibular ynde 


N 


RED FLAG: A positive Thompson’s test indicates an 
Achilles’ tendon rupture. Immediate referral to an 
orthopedic surgeon for immobilization or surgical 
repair is recommended. Delayed diagnosis typically 
results in a less favorable prognosis. 


4, Plantar fasciitis: Windlass test (see Table 2-19). 
a. Identifies windlass effect of plantar fascia. 


> oS en 
oa = acy Of Ankle and Foot Special Tests 


"pases Brey ba. R 
i lOr Grawer test z 
Talor ili ice 0.73-1.0 1.27. 
Medial subtalar glide test Pias 0.88 40 Zi ele 
| Syndesmo sis instability /pain | ae 47 0.48 
| aah spe stress (Kleiger) test 0.20 = 
| ~ Squeeze — rotation test 0.71 aps 
i 0.63 7 
0. 
Achilles tendon rupture 26-0.30 0.88-0.93 ke AE 
| = Thompson’ test 22-46 0.75-0.84 
0.96 


b. Weight-bearing test. 

e Patient standing on step with toes positioned over 
the edge of the step and equal weight-bearing. 
e Passively extend the patient's first MTP joint. 

c. Non-weight-bearing test. 

° The patient seated in non-weight-bearing posi- 
tion with the knee flexed to 90°, 

e Stabilize the ankle and passively extend the 
patient's first MTP joint. 

d.A positive test is the reproduction of plantar sur- 
face symptoms. (In a non-weight-bearing test, the 
symptoms occur at the end of range of motion.) 

5. Fracture: Ottawa Ankle and Foot Rules (see Box 2-12). 

a. SN 0.98; SP 0.20; +LR 1.2; -LR 0.10. 


RED FLAG: Fractures of the medial and lateral malleo- 
lus and foot bones may occur with traumatic injuries of 
the ankle and foot. Physical therapists must be able to 
recognize the signs and symptoms of a possible undi- 
agnosed fracture in their patient. The Ottawa Ankle and 
Foot Rules (Box 2-12) provide the therapist with guide- 
lines to determine if a referral for an x-ray is indicated. 


Table 2-20 
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Special Tests of ` 
and Temporoma 


Cervical Spine Special Tests 
1. Vertebral artery test (see Table 2-20). 
a. Assesses the integrity of the vertebrobasilar vascular 
system. 
b. Patient supine, with head supported over end of 
table, eyes open. 

e Passively extend head and neck, hold for 30 sec- 
onds. If no symptoms, progress to passive rota- 
tion and side-bending with extension in both 
directions. Hold each position for 30 seconds. 

e Causes reduction of the lumen of the vertebral 
artery (VA), resulting in decreased blood flow of 
the intracranial VA of the contralateral side. 

e Symptoms include drop attacks, dizziness, dys- 
phasia, dysarthria, diplopia, ataxic gait, numb- 
ness, nausea, or nystagmus. 

c. Patient should be continuously monitored for any 
change in symptoms during entire test. Test is not 
progressed beyond that point if symptoms appear. 


nena — n 
eais aT a Se ee ae me ee enn ae 
res eas E TE a ee AL 
oe a 4 ID — Pa 4 
Bo ee os a, “ — = 
A A E l 


si pest Sy ie Ba eE a tones BS oR ap et ks a ea : a 
a S > sals ee ne a ee Bl deel eco = $ ee BF sa ee felis ing giy Shree = 
Cervical Instability 
eet Parser 0.69 0.96 17.25 0.32 
Neurological 
- Distraction Test 0.26-0.43 1.00 — -< 
PE E AE 0.28-0.95 0.74-1.00 1.9-18.6 0.05-0.75 
- Shoulder Abduction Test 0.31-0.43 0.80-1.00 1.96-36 0.64-0.77 
- Upper Limb Tension A 0.97 0.22 1.3 0.12 
- Upper Limb Tension B 0.72 0.33 1.1 0.85 
Cervical myelopathy 
- Hoffmann sign 0.44 0.75 1.8 0.70 
- Reflex Testing 0.44 0.71 15 0.80 
- Inverted Supinator sign 0.61 0.78 2.8 0.50 
- Babinski sign 0.33 0.92 4.0 0.70 
- Clonus 0.11 0.96 2.7 0.90 
Vertebral artery test 
- Hold planned mobilization position for at least N/A 
30 seconds watching for vertebral-basilar signs 
and symptoms 
First rib mobility Intraexaminer x = 0.35 
Cervical Muscle Strength (Deep Neck Flexors) - 
- Craniocervical flexion test Intraexaminer x = 0.72 
Cervical Spine Mobility 


Intraexaminer x = 0.50 


- Cervical flexion rotation test 
Adapted from Magee, Orthopedic Physical Assessment, 6th Edition; Cleland, Orthopaedic Clinical Examination, 3rd Edition. 
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d. Performing mobilization/manipulation within cer- 
vical region without performing this test before- 
hand would be considered, by most, to be a breach 
in standard of care even if current evidence demon- 
strates statistical limitations of this test. 


RED FLAG: Life-threatening consequences have been 
associated with vertebral-basilar artery and cervical 
arterial dysfunction. Factors associated may include 
hypermobility, ligamentous instability, or predispos- 
ing factors such as anterosclerosis or spondylosis. It 
} is critical to monitor for hallmark signs or symptoms 
secondary to injury or damage to the vertebral-basilar 
artery. 

Vertebral-basilar artery dysfunction signs and 
Symptoms (adapted from Magee, Orthopedic Physi- 
Cal Assessment, 6th Edition): 
© Dizziness/vertigo 
© Dysphagia (difficulty swallowing) 
© Dysarthria (difficulty with speech) 
| ® Diplopia (double vision) 

© Drop attacks 
} © Ataxia (incoordination) 
| © Numbness (sensory changes in face or body) 
e Nausea 
e Nystagmus 
e Severe headaches 
} © Unconsciousness, disorientation, lightheadedness 
_ | ° Hearing difficulties 
__| ® Facial paralysis 


2. Flexion rotation test. 

a. Provocative test for atlantoaxial dysfunction and/or 
cervicogenic headache. 

b. Patient supine, passively perform maximal flexion 
of the cervical spine then fully rotate the head in 
each direction. 

c. Positive finding is reproduction of headache symp- 
toms or a loss of 10° range of motion from one 

= side compared to other. 
d. SN 86%; SP 20%. 
_ 3. Foraminal compression/Spurling’s test (see Table 2-20) 

a. Identifies dysfunction (typically compression) of 
cervical nerve root. 

__b. Patient sitting, with head side bent toward į 
side. Apply pressure through head ete 

c. Positive finding is pain and/or paresthesia in de 
matomal pattern for involved nerve root z 

d. SN 50%; SP 86%. l 

4. Maximum cervical compression test. 
a. Identifies compression of neural structures y 


r facet dysfunction. 


ve head into si 
ing and rotation toward nonpainful ide Eee 


by extension. Repeat this toward painful side 


c. Be careful since this is very similar to Verte 


b 
artery test. ra 


4. Positive finding is pain and/or paresthesia in 


| pattern for involved nerve TOO, 0 > 
IET i neck if facet dysfunction. loc, 
e. SN and SP not available. 
Distraction test (see Table 2-20). 

"4, Indicates compression of neural structures at the 
intervertebral foramen or facet joint dysfunctig 

b. Patient sitting with head passively distracteg 

c. Positive finding is a decrease in symptoms in n 
(facet condition) or a decrease in upper limb pai 
(neurological condition). 

6. Shoulder abduction test (see Table 2-20). 

a. Indicates compression of neural structures Within 
intervertebral foramen. 

b. Patient sitting and asked to place one hand on top 
of their head. Repeat with opposite hand. 

c. Positive finding is a decrease in symptoms into 
upper limb. 

7. Lhermitte’s sign (see Figure 2-42). 

a. Identifies dysfunction of spinal cord and/or an 
upper motor neuron lesion. 

b. Patient long sitting on table. Passively flex patients 
head and one hip, while keeping knee in exten- 
sion. Repeat with other hip. 

c. Positive finding is “electrical” pain down the spine 
and into the upper or lower limbs. 

d. SN 3%; SP 80%. 

8. Alar ligament test. 

a. Determines integrity of the alar ligament. 

b. Patient seated, passively, slightly flex the upp“ 
cervical spine and apply a firm pincer grip to the 
C2 spinous process. Palpate movement at C2 dur 
Ing passive upper cervical side-bending andja 
rotation. 

c. Positive finding is an inability to palpate C2 7% 
Ing in conjunction with C1. 

d. SN and SP not available. 

2: ee Sharp-Purser (see Table 2-20). anil 
4 reclaim ane of the transverse liga™ 
"cave sp bales, lightly ext NG 

auii and apply a firm pincer BP gio 
spinous process. Apply a posterior tran pi 
and extension force through the forehea 5 


assessing for excessive linear translation Of 


duction of myelopathic symptoms. 


c. Positi . i 4 
va findings include myelopathic To 
t upper cervical flexion or a decrease oo . 
oms or excessive translation during the PP 
a translation. 
- TOS tests (see shoulder special tests). 


11. : ; 
Upper limb tension tests (see Table 2-14). 


5 


ie 


RED FLAG: Clinical instability of the cervical spine 

may exist when physiological loads overcome stä- 

bilizing tissues. Patients with neck pain, headache, 

torticollis, or neurological signs should be screened 

carefully for upper cervical spine instability, prior 

to conducting interventions, Ligamentous testing is 

useful after trauma or in special populations (e.g. 

rheumatoid arthritis) where degradation of ligamen- 

tous tissues may exist. It is critical for the clinician to 

monitor for hallmark signs and symptoms through a 

careful subjective history and physical examination. 

Cervical instability signs and symptoms: 

e Severe muscle spasm 

e Patient does not want to move head (especially 
into flexion) 

¢ Lump in throat 

è Lip or facial paresthesia 

e Severe headache 

è Dizziness 

e Nausea 

e Vomiting 

e Soft-end feel 

èe Nystagmus 

e Pupil changes 


Thoracic Spine Special Tests 
1. Rib springing. 

a. Evaluates rib mobility. 

b. Patient prone. Begin at upper ribs applying a pos- 
terior/anterior force through each rib progressively 
working through entire rib cage. Following prone 
test, position patient side-lying and repeat. Be care- 
ful with springing the eleventh and twelfth ribs, 
since they have no anterior attachments and there- 
fore are less stable. 

c. Positive finding is pain, excessive motion of rib, or 
restriction of rib. 

d. SN and SP not available. 

2. Thoracic springing. 

a. Evaluates intervertebral joint mobility in thoracic 
spine. l 

b. Patient prone. Apply posterior/anterior glides/springs 
to transverse processes of thoracic vertebra. Remem- 
ber that the spinous process and transverse process of 
the same vertebra may not be at the same level in the 
thoracic region. 

c Positive finding is pain, excessive movement, and/ 
or restricted movement. 

d. SN and SP not available. 


Lumbar Spine Special Tests 
1. Slump test (see Figure 2-44 and Table 2-21). 
a. Identifies dysfunction of neurological structures 
supplying the lower limb. 
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b. Patient sitting on edge of table with knees flexed. 
Patient slump-sits, while maintaining neutral posi- 
tion of head and neck. The following progression 
is then followed. 

è Passively flex patient’s head and neck. If no repro- 
duction of symptoms, move on to next step. 

e Passively extend one of patients knees. If no 
reproduction of symptoms, move on to next step. 

è Passively dorsiflex ankle of limb with extended 
knee. 

e Repeat flow with opposite leg. 

c. Positive finding is reproduction of pathological 
neurological symptoms. 

2. Straight leg raise (Lasegue’s test) (see Tables 2-21 

and 2-22). 

a. Identifies dysfunction of neurological structures 
that supply lower limb. 

b. Patient supine, with legs resting on table. Passively 
flex hip of one leg with knee extended until patient 
complains of symptoms into lower limb. Slowly 
lower limb until symptoms subside, then passively 
dorsiflex foot. 

c. Positive finding is reproduction of pathological 
neurological symptoms when foot is dorsiflexed. 

3. Femoral nerve traction test (see Table 2-21). 

a. Identifies compression of femoral nerve anywhere 
along its course. 

b. Patient lies on nonpainful side with trunk in neu- 
tral, head flexed slightly, and lower limb’s hip and 
knee flexed. Passively extend hip while knee of 
painful limb is in extension. If no reproduction of 
symptoms, flex knee of painful leg. 

c. Positive finding is neurological pain in anterior thigh. 

4. Valsalva's maneuver. 

a. Patient sitting. Instruct patient to take a deep 
breath and hold while they “bear down” as if hav- 
ing a bowel movement. 

b. Increases pressure in middle ear and in the chest. 
Used when bracing to lift heavy objects. 

c. Can be used to identify a space-occupying lesion. 
Positive finding is increased low back pain or neu- 
rological symptoms into lower extremity. 

d. SN 22%; SP 94%. 

5. Prone instability test (see Table 2-21). 

a. Tests instability of the lumbar spine. 

b. Patient prone with torso resting on the plinth and 
legs off the edge with feet supported on the ground. 
Apply PA springing throughout the lumbar spine 
until a painful segment(s) is identified. 

c. Instruct the patient to lift their legs a few inches off 
the ground then perform spring testing again on 
the painful segment(s). 

d. Positive finding is decreased pain during PA spring- 
ing with the legs raised compared to when the feet 
were supported on the ground. 
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| Diagnostic Accuracy of Lumbar Spine and Pes Sraa sp wR aR 
VENETE 4.94 0 
yi 0.83 9 
092 0.28 1.3 0.29 
ight leg raise 0.28 0.90 ae 0.80 
_ > Cross straight leg raise 0.84 - = 
> €amoral nerve traction test 0.94 6.9 0.63 
- €entralization/peripheralization 0.40 
Intraexaminer x = 0.70 
Lumbar Instability oak 0.98 12.8 0.72 
- Passive lumbar extension 0.72 0.58 1.7 0.48 
- Prone instability test (PIT) 
- Aberrant movement pattern (painful arc in flexion, Intraexaminer x = 0.60 
painful arc in return from flexion, instability catch, 0.78 0.50 

i Gower sign, lumbopelvic reversal) 

Pi al fis/sacroiliac joint 1.37-1.43 . 
i -ar Patrick's jest (FABER) 0.54-0.66 0.51-0.62 28 et 
BE < Thigh thrust 0.88 0.71 66 
clan's test 0.50-0.53 0.71-0.77 ee Ape 

| eae : 0.60 0.69 Ji 

iy o cin a 0.23-0.60 0.81 1.24-3.20 0.49-0.94 
0.63 0.75 0.49 1.35 
0.85 0.76 3.54 0.20 


|| Phys Med Rehab 2005; 86: 1753-76. — A 


| Table 2-22 

| Lower remity Neurotension Tests 

: ONOF è POSMONOF. 

ez POSITION OF HIP KNEE ae 
Flexion and abduction Extension 
Flexion Extension 
Flexion Extension 
Flexion and internal Extension 
rotation 
5 Flexion Extension 


„Adapted from Magee D: Orthopedic Physical Assessment, óth ed, 


. Quadrant test. 


a. Identifies compression of neural structures at the 


intervertebral foramen and facet d 
b. Patient standing. ysfunction, 
_ © Intervertebral foramen: 


Repeat on other side. 


Preliminary development of a clinical prediction rule for determining which patients with low back pain will respond to a stabilization exercise program. Arch 


; ; cue patient i i 

bending left, rotation left, and extension v2 — 

mally close intervertebra] foramen a th pry 
e 


Sra cea a 
| 


POSITION OF  POSTIONOF POSMONOF : 
Dorsiflexion N/A N/A Sciatic and tibia 
nerves | 
Dorsiflexion Eversion Extension Tibial nerve | 
Dorsiflexion Inversion N/A Sural nerve | 
Plantarflexion Inversion N/A Common fibular | 
nerve | 
Dorsiflexion N/A N/A Spinal nerve roo! 
ase 


è ie dysfunction: cue patient into side-bendi¥ 
hi x Saco tight, and extension to maxi” ef 
Press facet joj [me 
a Joint on left. Repea 
C, oe finding is pain and/or paresthesié 7 o 
atomal pattern for the involved nerve °° ’ 


localized Pain iff, 
acet dysfunction. 
d. SN 70%; SP not availble 


7, Aberrant movement testing (see Table 2-21). 

a. If the patient displays any of the five possible 
movement patterns they are considered positive 
for aberrant movement. 

b. Instability catch, painful arc in flexion, painful arc 
in return from flexion, Gower’s sign (thigh climb- 
ing), reversal of lumbopelvic rhythm. 

8. Bicycle (van Gelderen’s test). 

a. Differentiates between intermittent claudication 
and spinal stenosis. 

b. Patient seated on stationary bicycle. Patient rides 
bike while sitting erect. Time how long the patient 
can ride at a set pace/speed. After a sufficient rest 
period, have patient ride bike at same speed while 
in a slumped position. 

c. Determination is based on length of time patient 
can ride bike in sitting upright versus sitting 
slumped. If pain is related to spinal stenosis, patient 
should be able to ride bike longer while slumped. 

d.SN and SP not available. 

9. Crossed straight leg raise (see Table 2-21). 

a. Identifies herniated nucleus pulposis or neural 
tension/radiculopathy. 

b. Patient supine with head, neck, and torso in neu- 
tral, maintain knee extension and neutral dorsi- 
flexion and lift the leg to the point of symptom 
provocation. 

c. Perform on the contralateral, non-involved lower 
extremity. 

d. Positive finding is reproduction of low back pain 
during the straight leg raise of the non-involved 
lower extremity. 

10. Schober test. 

a. Measures the mobility of the lumbar spine. 

b. Patient standing. Examiner marks a point 5 cm 
below and 10 cm above $2. This distance is measured 


| Positions/Activities That Precipitate SI Dysfunction 
Anterior torsion of innominate 


———aE 
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in the upright position and then in full flexion. The 
difference between the two measurements is calcu- 
lated and recorded to the nearest centimeter. 
c. SN 30%; SP 86% in patients with ankylosing spon- 
dylitis. 


Sacroiliac Joint (SIJ) Special Tests 
(See Table 2-23) 
1, Gillet’s test (see Figure 2-44). 

a. Assessing posterior movement of the ilium relative 
to the sacrum. 

b. Patient standing. Place thumb of the hand under pos- 
terior superior iliac spine (PSIS) of limb to be tested 
and place the other thumb on center of sacrum at 
same level as thumb under PSIS. Ask patient to flex 
hip and knee of limb being tested as if bringing the 
knee to the chest. Assess movement of PSIS via com- 
parison of positions of the thumbs. Make sure eyes 
are level with thumbs. PSIS should move in an infe- 
rior direction. 

c. Positive finding is no identified movement of PSIS 
as compared to sacrum. 

d.SN 43%; SP 68%. 

2. Thigh thrust (see Table 2-21). 

a. Pain provocation test. 

b. Patient supine with hip passively flexed to 90° on 
the test side. Use one hand to palpate SIJ while 
thrusting downward through knee and hip. 

3. Gaenslen’s test (see Table 2-21). 

a. Identifies SIJ dysfunction. 

b. Patient side-lying at edge of table while hold- 
ing bottom leg in maximal hip and knee flexion 
(knee to chest). Standing behind patient, passively 
extend hip of uppermost limb. This places stress on 
SIJ associated with uppermost limb. 

c. Positive finding is pain in SIJ. 


Pregnancy 

Hip at 90° with axial loading 
Golfing/batting/tennis 

Vertical thrust onto extended LE 
Sprint starting position 

Fall onto ischial tuberosity 
Unilateral standing 

Long-term postural abnormalities 
Fall onto sacrum/coccyx 

Carrying a load during ambulation 
Trauma during childbirth 

Loss of balance during ambulation 
Sitting combined with rotation and lifting 
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Figure 2-42 Lhermitte’s sign. 


Gillet’ 
‘ai test; hip and knee flexio” 
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| Figure Ye Long sitting (supine to sit) test; 


initial hand position. 
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LUFY Long sitting (supine to sit) test. 


TPLA Long sitting (supine to sit) test. Seii-we cme Goldthwait’s test. 


ze TenapvE « Musculoskeletal Physical Therapy 


i 2-45). 

4. Long sitting (supine to sit) test (see Figure f 
bs al iite dfn o SIJ = may be cause O 
functional leg len iscrepancy. 
b. Patient supine with correct alignment of gaa 
t pelvis, and lower limbs. Stand at edge o i i 
near patient's feet, palpating the medial ma od 
to assess symmetry (one longer than other). Ha 
patient come into long sitting position, and once 
again assess leg length, making 4 comparison 
between supine and long sitting. 
= ¢ Abnormal finding is reversal in limb lengths 
between supine and long sitting. 

SN 44%; SP 64%. 

5. Goldthwait's test (see Figure 2-46). 

a. Differentiates between dysfunction in lumbar spine 

versus SIJ. 

_ b. Patient supine with examiners fingers between 
spinous processes of lumbar spine. With the other 
hand, passively perform a straight leg raise. 

c. If pain presents prior to palpation of movement in 
lumbar segments, dysfunction is related to SIJ. 

d. SN and SP not available. 

_6. Sidelying compression test (see Table 2-21). 

a. Identifies SIJ dysfunction. 

b. Patient lies in side-lying position with painful side 
up and baseline symptoms are gathered. Examiner 
places hands on the iliac crest and applies force 

_ through the ilium in the downward direction. ‘The 
examiner may hold the position for 30 seconds 

and apply continued force. 

c. A positive test reproduces the patient's chief com- 

 plaint. 


> i @ Le 


4 


s ER 
ER of the femur causes ER of the tibia. 


aac distraction/ gapping test (see Table 2.21 
es SI) dysfunction. — | 
eat supine position and baseline Sym 
gathered. Examiner crosses arms ang 
each hand on the medial aspect of 
ASIS and wal fer e penere and la 
aminer may ho e position fo 
force. The peri continued force. TH 


seconds an ) ; a 
ding is reproduction of patient's chie 


c. Positive fin 
complaint 


TMJ Special Tests 
TMJ compression. i 
1 p : valuates for pain with compression of the ret 
discal tissues. £ 
b. Patient sitting OF supine. Support/stabilize patieny, 
head with one hand. With other hand, push man 
dible superior, causing a compressive load to the 
TMJ. ys 
c. Positive finding is pain in TMJ. 
d. SN and SP not available. 


Gait a en 
See Chapter 12, Figure 12-1 for Phases 
of Gait 


Typical Coupling Patterns Throughout 
the Lower Kinematic Chain Are 
Presented in Table 2-24 


Lower Kinematic Chain Compensations 
Are Presented in Table 2-25 
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»> Evaluation, Differential Diagnosis, Prognosis, and 


Plan of Care of Musculoskeletal Conditions 


Evaluation a ne 
Reasoning 


1. Process of ongoing cognitive skill used to process 
information and inform clinical decisions. 

2. Synthesize examination findings in relation to the 
International Classification of Function, Disability 
and Health (ICF) (see discussion in Chapter 14 and 
Box 14-1). 

a. Consider all body functions and structures, activi- 
ties, and participation. 

b. Use evidence-based decision making based on 
examination findings. 

c. Consider alternative hypotheses based on exami- 
nation findings. 

d.Document the evidence to support clinical deci- 
sion making. 

3. Integrate relevant evidence to support clinical decision- 
making process. 


Prognosis — 

1. Anticipated level of optimal functioning and the 
amount of time required to achieve that level. 

2. Barriers to achieving optimal function may include age, 
medication use, socioeconomic status, co-morbidities, 
cognitive status, nutrition, social support, and/or envi- 
ronment. 


Plan of Care 


1. Goal setting. 

2. Coordination of care. 
3. Progression of care. 
4. Discharge. 


Arthritic Conditio 


Degenerative Joint Disease (DJD); 

Degenerative Osteoarthritis (OA)/ 

Osteoarthrosis (See Box 2-1) l 

1.A degenerative process of varied etiology, which 
includes mechanical changes, diseases, and/or joint 
trauma primarily confined to one or more synovial 
joints and its surrounding soft tissues. 


2. Characterized by degeneration of articular cartilage, 
with hypertrophy of subchondral bone and joint cap- 
sule of weight-bearing joints. 

3. Most common form of arthritis, affecting men more 
than women before age 50 and then more women 
than men after age 50. Differentiated in two ways: 
primary (idiopathic) and secondary disease (i.e., 
trauma). 

4. Slowly progressive condition with pain initially epi- 
sodic and triggered activity. Eventually, pain and stiff- 
ness become chronic. DJD/OA is a progressive and 
chronic condition. Knee OA is considered the leading 
cause of disability in the elderly. 

5. Clinical examination assists in confirming diagnosis. 
Signs and symptoms include pain, swelling, loss of 
ROM, and bony deformity. Finger DIP and PIP joints 
and CMC of the thumb are commonly involved. The 
cervical and lumbar spine, hips, knees, and MTP of 
the great toe are also often involved. 

6. Diagnostic tests utilized: plain film imaging demon- 
strates characteristic findings of OA (diminished joint 
space, decreased height of articular cartilage, pres- 
ence of osteophytes, subchondral cysts) and lab tests 
help to rule out other disorders such as rheumatoid 
arthritis (RA). 

7. Oral analgesics, NSAIDs, and corticosteroid injec- 
tions are the primary medications used in medical 
management. Viscosupplementation (e.g., Synvisc) or 
intra-articular injections of the knee with a form of 
hyaluronic acid (HA) can be used. 

8. Physical therapy goals, outcomes, and interventions. 

a. Maintain joint and soft tissue mobility. 

b. Physical therapy is most valuable during exacerba- 
tion; however, some cases may result in joint sur- 
gery including arthrodesis or arthroplasty to help 
the patient regain function. 

c. Flexibility and general strengthening. Implementa- 
tion of aerobic capacity/endurance conditioning or 
reconditioning, such as aquatic programs. 


Rheumatoid Conditions 
1. Ankylosing spondylitis (Marie-Striimpell disease, 
Bechterew’s disease, rheumatoid spondylitis) (see 
Table 2-26). 
a. Progressive inflammatory disorder of unknown eti- 
ology that initially affects axial skeleton. 
b. Initial onset (usually mid- and low back pain for 
3 months or greater) before fourth decade of 


life. 
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BOX 2-1 © Hip Pain and Mobility Defi 


— st + eympotoms are not diminishing wi 
ifi ial Diagnosis sification or if sy™P 9 with 
7 © Revise diagnosis if impairments are not consistent 
f interventions (Fexpert opinion, Level V) 


with the diagnosis/clas 


Level I) 


endation, 
g recomm such as 6-minute walk test, timed 


| 3 Activity Limitation/Physical Performance Measures dale 
| © Throughout the episode of care, should use valid physical 


=" ie =! 
> OE 


|  up-and-go test, single-leg-stance, and others 

"Physical impairment (A-strong recommendation, Level !) 
= Document passive ROM, hip muscle strength, FABER ov 
? F O tcome Measures: Activity Limitation (A-strong recom mendatl 


3 © Use validated outcome measures such as Western Ontario and 
į and others such as a visual analog scale (VAS) 


performance measures 


er episode of care with hip pain or osteoarthritis 


on, Level 1) 


McMaster Universities Osteoarthritis Index (WOMAC) 


nosis/Classification (A-strong recommendation, Level I) 

_ © Hip intemal rotation less than 24° or internal rotation/flexion 15° less t 
© Passive intemal rotation increases pain 

œ Morning hip stiffness after awakening 

"© Moderate anterior or lateral hip pain when weight-bearing 


han nonpainful side 


Flexibility, Strengthening, and Endurance (A-strong recommendation, Level I) 

k ‘Individualized exercises to address impairments (dosage 1-5 times per week for 6-12 weeks with mild to moderate 
p- NIF osteoarthritis) 

an jal Therapy (A-strong recommendation, Level |) 


A nual therapy for mild to moderate hip osteoarthritis that may include soft tissue mobilization, thrust and 
onthrust (dosage of 1-3 times per week over 6-12 weeks) 


vide patient education consisting of general exercise, weight reduction for the overwei ; 
il joint, and activity modification eight, methods of unloading the 


girment-based functional, gait and balance training including use of ambulato 


) ry aids, and activity limitations 
es (B-moderate recommendation, Level 1i) : 


wap ed from Hip Pain and Mobility Deficits—Hip Os ti 
(47): A2, 2017 p Osteoarthritis 


B el 1 evidence and Grade A recommendations ar 
ee Table 16-4 in Chapter 16 for Levels of Evidence 


e highlighted in the table with bold font, 
and Grades of Recommendations. 


C. First symptoms include mid- and low back pain 


| morning stiffness, and sacroiliiti therapy or medicatio i e syste" 
d. Results in kyphotic iair of the may be used to caan m ee Oyi 
thoracic spine and a doere. cae tls: and toxic drugs (drugs that bl pees symp ) may h 
Deg eneration of peripheral and R ordosis used in people who d gabe i] to cor! 
joints may be obs ostovertebral costeroids o o not respond we | 


r who are dependent on high 405” 
. nib 
io Tumor necrosis factor (TNF ) inh 
ie , a rs have been shown to improve some symp 

n and pain. Corticosteroid ankylosing spondylitis. 
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h. Diagnostic tests utilized: HLA-B27 antigen may be 
helpful, but not diagnostic by itself. 

i. Clinical examination will assist in confirming diag- 
nosis. 

j. Physical therapy goals, outcomes, and interventions. 
e implementation of flexibility exercises for trunk 

to maintain/improve normal joint motion and 
length of muscles in all directions, especially 
extension. 

ə Implementation of aerobic capacity/endurance 
conditioning or reconditioning such as aquatic 
programs. j 

ə Implementation of relaxation activities to main- 
tain/improve respiratory function. l 
o Breathing strategies to maintain/improve vital 

capacity. 
2. Gout. 

a. Genetic disorder of purine metabolism, character- 
ized by elevated serum uric acid (hyperuricemia). 
Uric acid changes into crystals and deposits into 
peripheral joints and other tissues (e.g., kidneys). 

b. Most frequently observed at knee and great toe of 
foot. 

c. Medications: NSAIDS (specifically indomethacin), 
COX-2 inhibitors (cardiac side effects may limit 
use), colchicine, corticosteroids, adrenocortico- 
tropic hormone (ACTH), allopurinol, probenecid, 
and sulfinpyrazone. 

d. Diagnostic tests utilized: lab tests identify monoso- 
dium urate crystals in synovial fluid and/or connec- 
tive tissue samples. 


Difterential Diagnosis of Ankylosing Spondylitis and Spinal Stenosis 


eg shrek | n ar ESER ORE 
Mole domi fain any lel o Cak ws wi oc | 
Sharp poin -> ache (neurogenic intermittent claudication} 
Bilateral sacroiliac pain may refer to posterior thigh 
Active movements Restricted May be normal | 
Passive movements Restricted May be normal | 
Resisted isometric movements Normal (in beginning of disorder) Normal | 
Posture Flaxed posture of entire spine Flaxed posture of lumbar spine | 
Special tests Schober test (mobility less than 4 cm) Bicycle test of van Gelderen may be posi- 
| tive; Stoop test may be positive | 
Reflexes Normal (in beginning of disorder) May be affected in long-standing cases | 
Sensory deficit None (in beginning of disorder] Usually temporary 


_Adopted from Magee D: Orthopedic Physical Assessment, 6th ed. 2014. Cleland JA, Koppenhaver S, Su J: Netter’s Orthopaedic Clinical Examination, 3rd ed. 2016. | 


e. Clinical examination assists in confirming diag- 
nosis. 
f. Physical therapy goals, outcomes, and interven- 
tions. 
e Patient/client education for injury prevention 
and reduction of involved joint(s). 
e Patient/client education on dietary effects on the 
disease. 
e Early identification of condition, with fast imple- 
mentation of intervention, is very important. 


. Psoriatic arthritis. 


a. Chronic, erosive inflammatory disorder of unknown 
etiology, associated with psoriasis. 

b. Erosive degeneration usually occurs in joints of 
digits as well as axial skeleton. 

c. Both sexes are affected equally. 

d. Medications: acetaminophen for pain, NSAIDs, 
corticosteroids, disease-modifying antirheumatic 
drugs (DMARDs) can slow the progression of pso- 
riatic arthritis, and biological response modifiers 
(BRMs) such as Enbrel (etanercept) are a newly 
developed class of medicines. 

e. Diagnostic tests utilized: lab tests are not useful 
except to rule out rheumatoid arthritis. 

f. Clinical examination assists in confirming diag- 
nosis. 

g. Physical therapy goals, outcomes, and interventions. 
e Joint protection strategies. 

e Maintain/improve joint mechanics and connec- 
tive tissue functions. 
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f aerobic capacity/endurance 


| entation O 
Empiem ch as aquatic 


_ conditioning or reconditioning, SU 
reumatoid artanius 
C E yeni autoimmune disorder of unknown 
DR ogy thought to have a genetic basis. i 
individuals with RA produce antibodies to their 
‘own immunoglobulins, such as rheumatoid fac- 
ror (RF) and anti-citrullinated protein antibody 
(ACPA). The disease is commonly characterized by 
periods of exacerbation and remission. 
T he prevalence of RA among adults in the United 

Mates is approximately 1.3 million. Women have 
two to four times greater incidence than men, with 
a nor et between 40 and 60 years of age. 

Onset may be gradual or abrupt. RA is characterized 
yy bilateral and symmetrical synovial joint involve- 
ent. Patients often develop limited mobility and 
resent with signs of inflammation (pain, swelling, 
dness, and increased tissue temperature). The 
ost common joints involved include the hands, 
pet, and cervical spine. 
temic features of RA include weight loss, fever, 
id extreme fatigue. 
venile rheumatoid arthritis (JRA) onset prior to 
e 16, with complete remission in 75% of children. 
is diagnosed using history, clinical examination 
ms and symptoms, and exclusion of other dis- 


idiographs are essential and may demonstrate 
ietrical involvement. Positive laboratory test 
s include increased white blood cell count 
nythrocyte sedimentation rate. Hemoglobin 
a hematocrit tests will show anemia, and rheu- 
toid factor will be elevated. 

rmacological management varies with disease 
gression, and may include gold compounds and 
urheumatic drugs (DMARDs) (e.g., hydroxychlo- 
fume and methotrexate) early in the course of dis- 
> MARDs are slow-acting and are known to take 
tal weeks to become effective. NSAIDS (e.g, ibu- 
fer 1) and immunosuppressive agents (e.g., cyclo- 
ine, azathioprine, and mycophenolate) may also 
presc bed. Corticosteroids are commonly pre- 
x d for acute flare-ups or long-term management 
oes therapy goals, outcomes, and interven- 
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ss pain and inflammation through modali- 

TRA Joint protection strategies, 

Ntlair i 

inta improve function, joint mechanics 
ective tissue mobility. j 

entation of aerobic capacity and endur 

Conditioning or reconditioning, such z 


Osteoporosis 


1. A metabolic disease that depletes bone mineral der 


sity/mass, predisposing individual to fracture. 

2, Affects women 10 times more frequently than men, 

3, Common sites of fracture include thoracic and lum 
bar spine, femoral neck, proximal humerus, proxima 
tibia, pelvis, and distal radius. = 

4. Primary or postmenopausal osteoporosis is dir 
related to a decrease in estrogen production, 

5, Senile osteoporosis Occurs due to a decrease in bong 
cell activity secondary to genetics OF acquired abnor. 


malities. er 
6. Medications: calcium, vitamin D, estrogen, cald- 


tonin, and biophosphonates. 

7. Diagnostic tests utilized: CT scan to assess bone den. 
sity. Single and dual photon absorptiometry are also 
used, but very expensive. 

8. Clinical examination will assist in confirming diagnosis. 

9. Physical therapy goals, outcomes, and interventions. 
a. Joint/bone protection strategies. 

b. Maintain/improve joint mechanics and connective 
tissue functions. 

c. Implementation of aerobic capacity/endurance 
conditioning or reconditioning, such as aquatic 
programs. 

d. Patient/client education on dietary changes to 
improve mineral intake. 


Osteomalacia 
1. Characterized by decalcification of bones due to vita- 
min D deficiency. 


2.Symptoms include severe pain, fractures, weakness, 


and deformities. 


3. Medications: calcium, vitamin D, and vitamin D 


injections in the form of calcifero] (vitamin D2). 


4. Diagnostic tests: plain films, lab tests (urinalysis and 


blood work), bone scan, and bone biopsy if warranted. 


3 moan examination assists in confirming diagnosis. 
-"hysical therapy goals, outcomes, and interventions. 


a. Joint/bone protection Strategies 


å e Joint me h Í 
a A ani 


c : mplementation of aerobic Ccapacity/endurance cond! 
oning or reconditioning, such as aquatic programs 


Pateomyelitis 
; inflammatory response within bone caused by 


infection, 


2.U 
sually caused by Staphylococcus aureus, but could ¥ 


another organism. 


Rar, 
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3,More common in children and immunosuppressed 
adults than healthy adults; more common in males 
than females. 

4. Medical treatment consists of antibiotics. Proper 
nutrition is important as well, Surgery may be indi- 
cated if infection spreads to joints. 

5. Diagnostic tests utilized: lab tests for infection and 
possibly a bone biopsy. 

6. Clinical examination will assist in confirming diag- 
nosis. 

7, Physical therapy goals, outcomes, and interventions, 
2. joint/bone protection strategies and cast care. 

b. Maintain/improve joint mechanics and connective 
tissue functions. 


Myofascial Pain Syndrome 

i. Characterized by clinical entity known as a “trigger 
point,” which is a focal point of irritability found 
within a muscle. Trigger point can be identified as a 
taut, palpable band within the muscle. 

2. Trigger points may be active or latent. Active trigger 
points are tender to palpation and have a character- 
istic referral pattern of pain when provoked. Latent 
trigger points are palpable taut bands that are not ten- 
der to palpation, but can be converted into an active 
trigger point. 

3, Onset is hypothesized to sudden overload, overstretch- 
ing, and/or repetitive/sustained muscle activities. 

4. Medical intervention may include dry needling (aka 
intramuscular manual therapy) and/or injection of 
analgesic, possibly combined with a corticosteroid. 

§. Diagnosis is made by clinical assessment, with no 
diagnostic tests available. 

6. Clinical examination will assist in confirming diag- 
nosis. 

7. Physical therapy goals, outcomes, and interventions. 
a. Implementation of flexibility exercises to main- 

tain/improve normal joint motion and length of 

muscles. 
b. Implementation of manual therapy for mainte- 
nance of normal joint mechanics. 

> Soft tissue/massage techniques and joint oscilla- 
tions to reduce pain and/or muscle guarding. 

è Biomechanical faults caused by joint restrictions 
should be corrected with joint mobilization to 
the specific restrictions identified during the 
examination. 

© Use of “spray and stretch” technique. 

è Utilization of dry needling. 

e Cryotherapy, thermotherapy, hydrotherapy, sound 
agents, and transcutaneous electrical nerve stimula- 
tion (TENS) for symptomatic relief of pain. 

© Desensitization of trigger point with manual 
pressure. 


c. Implementation of strength, power, and endurance 
exercises, 
° Active assistive, active, and resistive exercises. 
¢ Task-specific performance training, 


Tendonosis/Tendonopathy 

1. Common tendon dysfunction caused by an imbal- 
ance between tendon Joading and recovery, which 
leads to tendon failure on a microscopic and eventu- 
ally macroscopic level. 

2.Common in many tendons throughout body 
(supraspinatus, common extensor tendon of elbow, 
patella, Achilles’ tendon, gluteus medius). 

3. Histological characteristics include hypercellularity, 
hypervascularity, no indication of inflammatory infil- 
trates, and poor organization and loosening of col- 
lagen fibrils. 

4. Medications: acetaminophen, NSAIDs, and/or steroid 
injection. 

5. Diagnostic tests utilized: possibly MRI. 

6. Clinical examination assists in confirming diagnosis. 
Specific special tests are available to assist with mak- 
ing diagnosis within each region/joint. 

7. Physical therapy goals, outcomes, and interventions. 
a. Implementation of flexibility exercises to maintain/ 

improve normal joint motion and length of muscles. 

b. Implementation of manual therapy for mainte- 
nance of normal joint mechanics. 

e Soft tissue/massage techniques and joint oscilla- 
tions to reduce pain and/or muscle guarding. 

e Joint movement restrictions should be addressed 
by exercises and/or manual therapy tailored to 
impairments identified during the examination. 

c. Progressive resistance training exercise program with 
emphasis on eccentric phase of the movement. 

d.Implementation of aerobic capacity/endurance 
conditioning or reconditioning. 

e. Application of thermal agents for pain reduction. 

e Cryotherapy, thermotherapy, hydrotherapy, and 
sound agents. 

f. Patient/client education and _ training/retraining 
for instrumental activities of daily living (LADLs) 
as well as activity modification to decrease further 
tissue damage. 

e Household chores, yard work, shopping, caring 
for dependents, and home maintenance. 


Bursitis 
1. Inflammation of bursa secondary to overuse, trauma, 
gout, or infection. 
2. Signs and symptoms of bursitis. 
a. Pain with rest. 
b. PROM and AROM are limited due to pain, but not 
in a capsular pattern. 
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3. Medications: acetaminophen, NSAIDs, and/or steroid 
injection. a 
4. Clinical examination assists in confirming diagnosis. 
5. Physical therapy goals, outcomes, and interventions, 
a. implementation of flexibility exercises to main- 
tain/improve normal joint motion and length of 
muscles. : 
b. Implementation of manual therapy for mainte- 

nance of normal joint mechanics. l 

© Soft tissue/massage techniques and joint oscilla- 
tions to reduce pain and/or muscle guarding. 

e Biomechanical faults caused by joint restrictions 
should be corrected with joint mobilization to 
the specific restrictions identified during the 
examination. 

c. Implementation of aerobic capacity/endurance 
conditioning or reconditioning, 

d. Application of thermal agents for pain reduction, 
edema reduction, and muscle performance. 

e Cryotherapy, thermotherapy, hydrotherapy, and 
sound agents. 


e. Patient/client education and training/retraining for 
IADLs. 
e Household chores, yard work, shopping, caring 
for dependents, and home maintenance. 


Miuscle Strains 


1. Inflammatory response within a muscle following a 
traumatic event that caused microtearing of the mus- 
culotendinous fibers. 

2. Pain and tenderness within that muscle. 

3. Seen within muscles throughout the body. 

4. Medications: acetaminophen and/or NSAIDs. 

5. Diagnostic tests utilized: MRI if necessary. 

G. Clinical examination will assist in confirming the 
diagnosis. 

a. Muscle strains present with pain on active contrac- 
tion and passive stretch of the muscle. 

b. Degree of passive motion loss compared with the 
uninvolved limb can assist with grading the degree 
of muscle injury. 

7. Physical therapy goals, outcomes, and interventions. 

a. Implementation of flexibility exercises to main- 
tain/improve normal joint motion and length of 
muscles. 

b. Implementation of manual therapy for mainte- 
nance of normal joint mechanics. 

e Soft tissue/massage techniques and 
tions to reduce pain and/or muscle 

e Biomechanical faults caused by joi 
should be corrected with joint m 
the specific restrictions identifie 
examination. 

c. Implementation of aerobi 
conditioning or reconditioning» 7 endurance 


joint oscilla- 
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Myositis Ossificans pe 

1. Painful condition of abnormal calcification within i 
muscle belly. ; 

2. Usually precipitated by direct trauma that results in 
hematoma and calcification of the muscle. 

3 Can also be induced by early mobilization and 
stretching, with aggressive physical therapy following 
trauma to muscle. 

4. Most frequent locations are quadriceps, brachialis, 
and biceps brachii muscles. 

5, Medications: acetaminophen and/or NSAIDs. 

6. Surgical care is warranted only in patients with non. 
hereditary myositis ossificans, and only after matura- 
tion of the lesion (6-24 months). Surgery is indicated 
when lesions mechanically interfere with joint move- 
ment or impinge on nerves. 

7. Diagnostic tests utilized: imaging (plain films, CT 
scan, and/or MRI). 

8. Clinical examination assists in confirming diagnosis. 

9. Physical therapy goals, outcomes, and interventions. 
a. Implementation of flexibility exercises to main- 

tain/improve normal joint motion and length of 
muscles. Avoid being overly aggressive with musde 
flexibility exercises, which may worsen condition. 
b. Implementation of manual therapy for mainte 
nance of normal joint mechanics. 
- et tissue/massage techniques and joint oscil- 
lations to reduce pain and/or muscle guarding 


a aggressive soft tissue/ massage techniques 
which may worsen condition. 


e Biomechanical faults caused 
should be corrected with jo 
the specific restrictions id 
examination. 
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3. Results in dysfunction of sympathetic nervous sys- 
tem to include pain, circulation, and vasomotor dis- 
turbances. 
4, Two types of CRPS, 
a. CRPS I is frequently triggered by tissue injury; 
term describes all patients with the above symp- 
toms, but with no underlying nerve injury. 
b. Patients with CRPS II experience the same symp- 
toms, but their cases are clearly associated with a 
nerve injury. 
5. Medical intervention may include sympathetic nerve 
block, surgical sympathectomy, spinal cord stimula- 
tion, intrathecal drug pumps, 
6. Medications: multiple forms including topical anal- 
gesic drugs that act locally on painful nerves, skin, 
and muscles; antiseizure drugs; antidepressants, cor- 
ticosteroids, and opioids. 
7. Long-term changes include muscle wasting, trophic 
skin changes, decreased bone density, decreased pro- 
prioception, loss of muscle strength from disuse, and 
joint contractures. 
8. Diagnostic tests utilized: none. 
9.Clinical examination will assist in confirming 
diagnosis. 
10. Physical therapy goals, outcomes, and interventions. 
a. Patient/client education for injury prevention and 
reduction. 

b. Desensitization activities that focus on return to 
work/school/home activities. 

c. Implementation of flexibility exercises to maintain/ 
improve normal joint motion and length of muscles. 

d. Electrical stimulation (TENS) for pain relief. 


Paget's Disease (Osteitis Deformans) 

1. Etiology is largely unknown, but thought to be linked 
to a type of viral infection along with environmental 
factors. 

2. Considered to be a metabolic bone disease involving 
abnormal osteoclastic and osteoblastic activity. 

3. Results in spinal stenosis, facet arthropathy, and pos- 
sible spinal fracture. 

4. Primary medical intervention is drug therapy, such 
as acetaminophen for pain control. Drugs such as 
calcitonin and etidronate disodium may be benefi- 
cial, since they limit osteoclast activity. = 

5. Diagnostic tests utilized: plain film imaging identifies 
bony changes. Lab tests look for increased levels of 
serum alkaline phosphatase and urinary hydroxypro- 
line. 

6. Clinical examination assists in Pa Spa 

7. Physical therapy goals, outcomes, and interventions. 

a. Joint/bone hone strategies should be taught 
to patient. 

b. Maintain/improve joint mechanics and connective 
tissue functions. 


c. Implementation of aerobic capacity/endurance 
conditioning or reconditioning, such as aquatic 


programs, 


Torticollis 

l. Spasm and/or tightness of sternocleidomastoid 
(SCM) muscle, with varied etiology. 

2. Dysfunction observed is side-bending toward and 
rotation away from the affected SCM. 

3. Medications: acetaminophen, muscle relaxants, and/ 


or NSAIDs. 
4. Diagnostic tests utilized: none. 
5. Physical therapy goals, outcomes, and interventions. 
a. Implementation of flexibility exercises to main- 
tain/improve normal joint motion and length of 
muscles. 
b. Implementation of manual therapy for mainte- 
nance of normal joint mechanics. 

Soft tissue/massage techniques and joint oscilla- 
tions to reduce pain and/or muscle guarding. 

è Biomechanical faults caused by joint restrictions 
should be corrected with joint mobilization to 
the specific restrictions identified during the 
examination. 


Upper Extremit 


Shoulder Conditions (See Tables 2-27 
to 2-30) 
1. Glenohumeral instability. 

a. Traumatic instability: common in young athletes. 

e Most dislocations occur in the anterior-inferior 
direction. 

e Anterior-inferior dislocation occurs when 
abducted upper extremity is forcefully, externally 
rotated, causing tearing of inferior glenohumeral 
ligament, anterior capsule, and possibly the gle- 
noid labrum. 

e Posterior dislocations are rare and occur with 
horizontal adduction and internal rotation of the 
glenohumera! joint. 

e Diagnosis made by clinical examination; appre- 
hension and relocation tests typically positive for 
apprehension > pain. 

e Associated injuries. 

o Hill-Sachs lesion: compression fracture of the 
posterior humeral head. 

o Superior labrum, anterior-to-posterior (SLAP) 
tear. 

o Bankart lesion: avulsion of the anterior-inferior 
capsule and glenoid labrum. 

a Axillary nerve injury: exam will demonstrate 
numbness and tingling in the lateral deltoid 
and weakness in shoulder abduction. 
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Weakness of abduction or 

rotation, or both 
Crepitus may be present 


Pain if impingement occurs 


Observation 


Active movement 


Passive movement 


Resisted isometric Pain and weakness on 
movement abduction and lateral 
rotation 
Special tests Drop-arm test positive 
Empty can test positive 
Sensory function Not affected 
and reflexes 
Palpation Tender over rotator cuff 
Diagnostic imaging Radiography: upward 
displacement of humeral 
head; acromial spurring 
MRI diagnostic 


rotation, abduction, an 


medial rotation 
Normal bone and soft-tissue 


outlines 
Normal bone and soft-tissue 
outlines 


Restricted ROM 
Shoulder hiking 


Limited ROM, especially 


in lateral rotation, abduction, 


flexion, and medial rotation 
(capsular pattern) 


Normal, when arm by side 


None 


Not affected 


Not painful unless capsule is 
stretched 


Radiogr aphy: negative 
Arthrography: decreased 


capsular size 


Adapted from Magee DJ: Orthopedic Physical Assessment, 6th ed 2014 
MRI = magnetic resonance imaging; ROM = range of motion; ULTT = upbet limb tens; 
sion test 
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CERVICAL 
SPONDYLOSIS | 


Age 50+ years 
Acute or chronic 


Minimal or no cervical 
spine movement 


Torticollis may be prese 


Limited ROM with pain 


Limited ROM (symptoms 


may be exacerbated] 


Meormal, except if nerve 


root compressed 
Myotome may be affected 


Spurling’s test positive 
Distraction test positive 
ULTT positive 
Shoulder abduction test 
positive 
Dermatomes affected 
Reflexes affected 


Tender over appropri 
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Radiography: narrow J 
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Differential Diagnosis of Common Shoulder Disorders 
SIGNS AND SYMPTOMS 


Anterolateral shoulder pain with overhead activities and/or painful arc 


Instability/apprehension (with or without pain) with activity; 
typically shoulder is abducted and externally rotated 


Decreased range of motion and pain with muscle contraction 


Age >60 with pain, shoulder weakness, and night pain 
Poorly localized shoulder pain and stiffness; typical age over 45 
Fall on adducted shoulder 


Upper extremity paresthesia with prolonged posiure or siselying 
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Subacromial impingement syndrome 
Rotator cuff tendinopathy 
Subacromial bursitis 


Glenohumeral instability 
Glenoid labral tear 


Rotator cuff tendinopathy 
Bicipital tendinopathy 


Rotator cuff tear 
Frozen shoulder 
Acromioclavicular joint sprain 


Thoracic outlet syndrome 
Cervical radiculopathy 


Adapted from Cleland JA, Koppenhaver S, Su |: Neiers Orthopaedic Ciniel Dearnination, 3rd ed. 2018. 


Signs and Symptoms of Possibie Peripnerat Neve 
Involvement in Shoulder Region 


Inability to abduct arm beyond 70° 
Pain in shoulder on abduction 


Spinal accessory nerve 


Pain on flexing fully extended arm 
Inability to flex fully extended arm 
Winging starts at 90° forward flexion 


Long thoracic nerve 


Increased pain on forward shoulder flexion 

Shoulder weakness (partial loss of humeral 
control) 

Pain increases with scapular abduction 

Pain increases with cervical rotation to 
opposite side 


Axillary (dreumflex) nerve Inability to abduct arm with neu 


Suprascapular nerve 


tral rotation 


of the socket that may also involve the biceps ten- 
don. A tear of the rim below the middle of the gle- 
noid socket is called a Bankart’s lesion and also 
involves the inferior glenohumeral ligament. Tears 
of the glenoid labrum may often occur with other 
shoulder injuries, such as a dislocated shoulder. 
b. Characterized by the following signs and symptoms. 
e Shoulder pain that cannot be localized to a spe- 
cific point. 
e Pain is made worse by overhead activities or 
when the arm is held behind the back. 
e Weakness. 
e Instability in the shoulder. 
e Pain on resisted flexion of the biceps (bending 
the elbow against resistance). 
e Tenderness over the front of the shoulder. 
c. Diagnosis made by clinical examination, through 
comparing results of AROM, PROM, resistive tests, 
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and paipation. MRI arthrograms are very effective 

in identifying labral tears. The “gold” standard for 

identifying a labral tear is through arthroscopic sur- 
gery of the shoulder. 
d. Medications. 

e Acetaminophen for pain. 

e NSAIDS for pain and/or inflammation. 

e. Physical therapy goals, outcomes, and interventions. 

e Physical therapy intervention emphasizes return 

of function without pain. 

Functional training and resistance training exer- 
cises to improve strength, endurance, propriocep- 
tion, coordination, and flexibility. 

Any underlying causes that contributed to the injury 
such as shoulder instability should be addressed. 

e Joint movement restrictions should be addressed 
by exercises and/or manual therapy tailored to 
impairments identified during the examination. 
Avoid apprehension position (90/90° abduc- 
tion/external rotation) for 12 weeks after surgical 
repairs of the glenoid labrum. 

Following surgery, the shoulder is usually kept in 
a sling for 3-4 weeks. After 6 weeks, more sports- 
specific training can be done, although full fitness 
may take 3-4 months. 

3. Thoracic outlet syndrome (TOS) (see Table 2-30). 

a. Compression of neurovascular bundle (brachial 
plexus, subclavian artery and vein, vagus and 
phrenic nerves, and the sympathetic trunk) in tho- 
racic outlet between bony and soft tissue structures. 

b. Compression occurs when size or shape of thoracic 
outlet is altered. 

c. Common areas of compression: 

e Superior thoracic outlet. 
e Scalene triangle. 
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| Adapted from Magee DJ: Orthopedic Physical Assessment, 6th ed. 2014. 


o Between clavicle and first rib. 
e Between pectoralis minor and thoracic wall. 
d. Surgery may be performed to remove a cervical rib or 
a release of anterior and/or middle scalene muscle. 
e. Diagnostic tests utilized: plain film imaging to 
identify abnormal bony anatomy and MRI to iden- 
tify abnormal soft tissue anatomy. Electrodiagnos- 
tic test to assess nerve dysfunction. 
f. Clinical examination including the following spe- 
cial tests will be useful to make diagnosis, 
e Adson’s test. 
© Roos test. 
e Wright test. 
e Costoclavicular test. 
g. Medications. 
e Acetaminophen for pain. 
° NSAIDs for pain and/or inflammation. 
h. Physical therapy goals, outcomes, and interventions, 
e Physical therapy intervention varies, dependi 
on the exact cause. ite 
e Includes postural reeducation, 
e Functional training and resi ini 
cises to improve pI a ce aming exer: 


. TEST ance, propri 
tion, coordination, and flexibility Propriocep- 


b. Traditionally, degree of injury is graded from first 
to third degree. Rockwood classification scale uses 
grades from I to IV, with grades IV-VI as variations 
of the traditional grade III. 

c. Upper extremity is positioned in neutral with use 
of sling in acute phase. Avoid shoulder elevation 
during the acute phase of healing. 

d. Diagnostic tests utilized: plain film imaging. 

e Clinical examination, including the horizontal 
adduction test and Paxinos test, will be useful in 
order to make diagnosis, 

f. ay repair is rare, due to tendency of acromio- 

ae Hel degeneration following the repair. 
° Acetamino 
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c. Diagnosis made by clinical examination. Differ- 
entiate from contractile condition by comparing 
results of AROM, PROM, and resistive tests. 

d. Medications. 

e Acetaminophen for pain, 
e NSAIDs for pain and/or inflammation. 

e. Physical therapy goals, outcomes, and interventions. 
e Refer to intervention for general bursitis/tendonitis/ 

tendonosis. 
6. Rotator cuff tendonosis/tendonopathy. 

a. Tendons of rotator cuff are susceptible to tendoni- 
tis due to relatively poor blood supply near inser- 
tion of muscles. 

b. May result from mechanical impingement of the 
distal attachment of the rotator cuff on the anterior 
acromion and/or coracoacromial ligament with 
repetitive overhead activities. 

c. Diagnostic tests utilized: MRI may be used, but 
sometimes not sensitive enough for accurate assess- 
ment. 

d. Clinical examination including the following spe- 
cial tests will be useful to make diagnosis. 

e Empty can test. 

e Infraspinatus muscle test. 

e. Medications. 

e Acetaminophen for pain. 

e NSAIDs for pain and/or inflammation. 

f. Physical therapy goals, outcomes, and interventions. 
e Refer to intervention for general bursitis/tendoni- 

tis/tendonosis. 
7. Impingement syndrome. 

a. Characterized by soft tissue inflammation of the 
shoulder from impingement against the acromion 
with repetitive overhead AROM. 

b. Diagnostic tests utilized: arthrogram or MRI. 

c. Clinical examination including the following 
special tests will be useful to make diagnosis (see 
Table 2-13). 

e Hawkins-Kennedy test. 

¢ Painful arc test. 

e Infraspinatus muscle test. 

d. Avoid shoulder elevation greater than 90° in early 
stages following subacromial decompression. 

e. Medications. 

è Acetaminophen for pain. 

e NSAIDs for pain and/or inflammation. 

f. Physical therapy goals, outcomes, and interventions. 
e Restoration of posture. 

e Functional training and resistance training exer- 
cises to improve strength, endurance, propriocep- 
tion, coordination, and flexibility. 

e joint movement restrictions should be 
addressed by exercises and/or manual therapy 
tailored to impairments identified during the 
examination. 


8. Internal (posterior) impingement. 

a. Characterized by an irritation between the rota- 
tor cuff and greater tuberosity or posterior glenoid 
and labrum. 

b. Often seen in athletes performing overhead activi- 
ties. Pain commonly noted in posterior shoulder. 

c. Diagnostic tests utilized: None. 

d. Clinical examination, including production of 
posterior pain with apprehension test and reduc- 
tion of pain with the relocation test, helps to iden- 
tify this condition. 

e. Medications. 

e Acetaminophen for pain. 

e NSAIDs for pain and/or inflammation. 

f. Physical therapy goals, outcomes, and interventions. 

e Functional training and resistance training exer- 
cises to improve strength, endurance, propriocep- 
tion, coordination, and flexibility. 

e Joint movement restrictions should be 
addressed by exercises and/or manual therapy 
tailored to impairments identified during the 
examination. 

9. Bicipital tendonosis/tendonopathy. 

a. Most commonly a tendon degeneration of the 
long head of the biceps. 

b. Results from mechanical impingement of the 
proximal tendon, between the anterior acromion 
and the bicipital groove of the humerus. 

c. Diagnostic tests utilized: MRI may be used, but 
sometimes not sensitive enough for accurate 
assessment. 

d. Clinical examination including the following spe- 
cial tests will be useful to make diagnosis. 

e Speed's test. 
e. Medications. 
e Acetaminophen for pain. 
e NSAIDs for pain and/or inflammation. 

f. Physical therapy goals, outcomes, and interventions. 

e Refer to intervention for general bursitis/ten- 
donosis/tendonopathy. 
10. Proximal humeral fractures. 

a. Humeral neck fractures frequently occur with a 
fall onto an outstretched upper extremity among 
older osteoporotic women. Generally does not 
require immobilization or surgical repair, since it 
is a fairly stable fracture. 

b. Greater tuberosity fractures are more common 
in middle-aged and elder adults. Usually related 
to a fall onto the shoulder, and does not require 
immobilization for healing. 

c. Diagnostic tests utilized: plain film imaging. 

d. Medications. 

e Acetaminophen for pain. 
e NSAIDs for pain and/or inflammation. 
e. Physical therapy goals, outcomes, and interventions. 
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e Physical therapy intervention emphasizes return 


of function without pain. . 

ə Functional training and resistance training exet- 
cises to improve strength, endurance, proprio- 
ception, coordination, and flexibility. 

e Joint movement restrictions should be addressed 
by exercises and/or manual therapy tailored to 
impairments identified during the examination. 

o Early PROM is important in preventing capsular 
adhesions. 

11. Adhesive capsulitis (frozen shoulder) (see Tables 

2-27 and 2-28; Box 2-2). 

a. Characterized by a restriction in shoulder motion 
as a result of inflammation and fibrosis of the 
shoulder capsule, usually due to disuse following 
injury or repetitive microtrauma. 

b. Commonly seen in association with diabetes mel- 
litus and thyroid disease. 

c. Medications. 

e Acetaminophen for pain. 

e NSAIDs for pain and/or inflammation. 

d. Physical therapy goals, outcomes, and interven- 
tions. 

e Physical therapy intervention emphasizes return 
of function without pain. 

e Functional training and resistance training exer- 
cises to improve strength, endurance, proprio- 
ception, coordination, and flexibility. 

è Joint movement restrictions should be addressed 
by exercises and/or manual therapy tailored to 
impairments identified during the examination. 


Elbow Conditions 
1. Elbow contractures. 

a. Loss of motion in capsular pattern (loss of flexion 
greater than extension). 

b. Loss of motion in noncapsular pattern as the result 
of a loose body in the joint, ligamentous sprain 
and/or complex regional pain syndrome. i 

c. Diagnosis made by clinical examination by com- 
paring results of AROM, PROM, resistive tests, and 
palpation. 

d. Medications. 
e Acetaminophen for pain. 
| e NSAIDs for pain and/or inflammation 
e. Physical therapy goals, outcomes, and interventi 
e Joint movement restrictions should mae 
addressed by exercises and/or manual th = 
tailored to impairments identified dur y 
examination, uring the 
è Soft tissue/ massage techniques, 
ibility exercises, and function 
ing strengthening, endurance, a 


, splinting may be an effective cee tO Physical 
therapy management in regaining Oss of Motion 
for capsular restrictions: litis (tefini 

2, Lateral epicondylalgia/epicondy itis ( tennis elbow 
"Most often a chronic degenerative condition of the 

“extensor carpi radialis brevis tendon (ECRB) at it 

proximal attachment to the lateral epicondyle of 

erus. 

b. ae is gradual, usually the result of Sports activi 
ties or occupations that require repetitive Wrist 
extension or strong grip with the wrist extended, 

resulting in overloading the ECRB. f 

c. Must rule out involvement or relationship to ceryj. 
cal spine condition OF radial nerve entrapment, 
d.Clinical examination including lateral epicondy. 

litis and epicondylalgia tests helps to identify this 

condition (see Figure 2-25). 

e. Medications. 

e Acetaminophen for pain. 

e NSAIDs for pain and/or inflammation. 

f. Physical therapy goals, outcomes, and interven- 
tions. 

e Resistance training exercises to improve strength 
and endurance are the cornerstone of treatment. 

e Joint movement restrictions should be addressed 
by exercises and/or manual therapy tailored to 
impairments identified during the examination. 

e Education regarding prevention. 

e Patient/client education to avoid gripping or lift 
ing with palm down. 

° Cryotherapy, thermotherapy, hydrotherapy 
sound agents, and TENS for tomatic relief 
of pain. siete 

* Counterforce bracing is frequently used to redut 
forces along the ECRB. 

3. Medial epicondylitis/epicondylalgia (“golfer’s elbow’) 
a. Usually a degenerative condition of the Pi 

TE i flexor carpi radialis pare k 

ona ent to the medial epicondyle © 


b. . 

Occurs with Overuse in sports, such as baseball 
Swings, swimming, OF occ 
strong hand grip and & 


c. Physi ervent 
ysical therapy goals, outcomes, and int oo 


ducation to avoid gripping i 


_ mg with palm 
4. oe humeral oe , 
a. Complicati in 
rae tions can Include loss of motion: me 


Promise, lig, malalignment, neurovascular 
‘Bamentous injury, and CRPS. 
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BOX 2-2 © Adhesive Capsulitis Clinical Practice Guideline 


Seni sss enemies SE 


Differential Diagnosis 


e Consider other diagnoses when impairments are not consistent 


oe x with adhesive capsulitis or when symptoms do not resolve 
with interventions (F-expert opinion, Level V) j 


Examination 

Risk Factors (C-weak recommendation, Level III) 

e Recognize age (40- to 65-years-old): female gender and previous episodes in contralateral arm 

e Consider history of diabetes or thyroid disease 

Pathoanatomical Features (E-theoretical/foundational, Level V) 

e Assess for loss of passive ROM in multiple planes, especially external rotation 

Clinical Course (B-moderate recommendation, Level li) 

e Recognize a continuum of pathology with a progression of pain and mobility deficits that may persist 
Activity Limitation Measures (A-strong recommendation, Level l) 

e Use easily reproducible activity limitations associated with pain and function over the episode of care 
Physical Impairment Measures (E-theoretical/foundational, Level V) 

e Measure active and passive ROM, pain 

ə May assess translational glide loss 

Outcome Measures (A-strong recommendation, Level }) 

ə Use validated shoulder outcomes measures before and after interventions 
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Diagnosis/Classification (F-expert opinion, Level V) 


e Recognize a gradual and progressive onset of pain and loss of ROM in elevation and rotation 


interventions 
Corticosteroid Injections (A-strong recommendation, Level I) 


e intra-articular corticosteroid injections combined with shoulder mobility and stretching provide short-term 
(4-6 weeks) pain relief and improved function as compared to exercises alone 


Patient Education (B-moderate recommendation, Level I!) 

e Patient education that describes course of the condition, promotes activity modification, and matches stretching to level of 
irritability 

Stretching (B-moderate recommendation, Level I!) 

e Instruct patients in stretching exercises 

Modalities (C-weak recommendation, Level II!) 

e Ultrasound, shortwave diathermy, or electrical stimulation in conjunction with exercises 

Joint Mobilization (C-weak recommendation, Level III) 

e Joint mobilization directed at glenohumeral joint to reduce pain and increase function 

© Translational manipulation under anesthesia for those not responding to other interventions 


Adapted from Adhesive Capsulitis, Orthopedic Section. APTA, Summary of Recommendations. JOSPT 5{43): A26, 2013. 
Level 1 evidence and Grade A recommendations are highlighted in the table with bold font. 
See Table 16-4 in Chapter 16 for Levels of Evidence and Grades of Recommendations. 
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b. Supracondylar fractures must be examined quickly 
for neurovascular status due to high number of 
neurological (typically radial nerve involvement) 
and vascular structures that pass through this region 
(may lead to Volkmann’s ischemia). In youth, it Is 
important to assess growth plate as well. These frac- 
tures have a high incidence of malunion. 

c. Lateral epicondyle fractures are fairly common in 
young people and typically require an open reduc- 
tion internal fixation (ORIF) to ensure absolute 
alignment. 

d. Diagnostic tests utilized: plain film imaging. 

e. Medications. 

e Acetaminophen for pain. 

e NSAIDs for pain and/or inflammation. 

f. Physical therapy goals, outcomes, and interventions. 

e Physical therapy intervention includes pain reduc- 
tion and limiting the inflammatory response fol- 
lowing trauma and/or surgery. 

e Improving flexibility of shortened structures, 
strengthening, and training to restore functional 
use of UE. 

5. Osteochondrosis of humeral capitellum. 

a. Osteochondritis dissecans affects central and/or 
lateral aspect of capitellum or radial head. An oste- 
ochondral bone fragment becomes detached from 
articular surface, forming a loose body in joint. 
Caused by repetitive compressive forces between 
radial head and humeral capitellum. Occurs in 
adolescents between 12 and 15 years of age. 

b. Panner’s disease is a localized avascular necrosis 
of capitellum leading to loss of subchondral bone, 
with fissuring and softening of articular surfaces 
of radiocapitellar joint. Etiology is unknown, but 
occurs in children age 10 or younger. 

c. Diagnostic tests utilized: plain film imaging. 

d. Medications. 

e Acetaminophen for pain. 
e NSAIDs for pain and/or inflammation. 

e. Physical therapy goals, outcomes, and interventions. 
ə Physical therapy intervention includes rest with 

avoidance of any throwing or upper extremity- 
loading activities (e.g., gymnastics). 
e When patient is pain-free, initiate flexibility and 
strengthening/endurance/coordination exercises 
e During late phases of rehabilitation, a program to 
slowly increase load on joint is initiated. If sym 
toms persist, surgical intervention is necessary p- 
e After surgery, initial focus of rehabilj : 
minimize pain and swelling using 
Flexibility exercises are begun imm 
lowing surgery. 
e Thereafter, a pro iv 
isinitiated. ive strengthening program 


tation is to 
modalities. 
ediately fol- 


e Joint movement restrictions should be addr 
by exercises and/or manual therapy tailored 
impairments identified during the examination 

6. Ulnar collateral ligament injuries. 

a. Occurs as result of repetitive valgus Stresses 
medial elbow with overhead throwing. 

b. Clinical signs include pain along medial elbow d 
distal insertion of ligament. In some cases, py, 
esthesias are reported in ulnar nerve distribution 
with positive Tinel’s sign. 

c. Diagnostic tests utilized: MRI. | 

d. Clinical examination including medial ligament 
instability test helps to identify this condition. 

e. Medications. 

e Acetaminophen for pain. 

ə NSAIDs for pain and/or inflammation. 

f. Physical therapy goals, outcomes, and interventions, 
e Initial intervention includes rest and pain man- 

agement. 

e After resolution of pain and inflammation, 
strengthening exercises that focus on elbow flex- 
ors are initiated. Taping can also be used for pro- 
tection during return to activities. 

7. Nerve entrapments. 

a. Ulnar nerve entrapment. 

e Various causes including direct trauma at the 
cubital tunnel, traction due to laxity at medial 
aspect of elbow, compression due to a thickened 
retinaculum or hypertrophy of flexor carpi ulnaris 
muscle, recurrent subluxation or dislocation, and 
DJD that affects the cubital tunnel. 

e Clinical findings include medial elbow paii 


paresthesias in ulnar distribution, and a positive 
Tinel’s sign. 


b. Median nerve entrapment. 
e Occurs within pronator teres muscle and undet 
superficial head of flexor digitorum super’ 
lis with repetitive gripping activities required 9 
occupations (e.g., electricians) and with las 
me activities (e.g, tennis). 
* Clinical signs include an aching pain with p= 
ness of forearm muscles and positive Tinel’s sig” 
with paresthesias in median nerve distributi 
c. Radial nerve entrapment. 
° Entrapment of distal branches (posterior int 
seous nerve) occurs within radial tunnel e iti 
tunnel syndrome) as result of overhead 4 


and throwing 


to 


y miea signs include lateral elbow pain hat 2 
confused with lateral epicondylitis 49% %4 
* pain over supinator m qind" 

d. ae may be positive. 


al 
Paresthesias in a radial nerve distribution- 
agnostic tests utilized: electrodiagnostic test* 
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e. Clinical examination 
condition. 

f. Medications. 

e Acetaminophen for pain. 

e NSAIDs for pain and/or inflammation. 

¢ Neurontin for neuropathic pain. 

g. Physical therapy goals, outcomes, and interventions. 
° Early intervention includes rest, avoiding exacer- 

bating activities, use of NSAIDs, modalities, and 
soft tissue/massage techniques to reduce inflam- 
mation and pain. 

¢ If abnormal neurotension is present, neurody- 
namic mobilization may be indicated. 

è Protective padding and night splints to maintain 
slackened position of involved nerves. 

e With reduction in pain and paresthesias, reha- 
bilitation program should focus on strengthen- 
ing/endurance/coordination exercise of involved 
muscles to achieve muscle balance between ago- 
nists and antagonists, normal flexibility of short- 
ened structures, and normalization of strength/ 
endurance/coordination. 

e Intervention should also include functional train- 
ing, patient education, and self-management 
techniques. 

8. Elbow dislocations. 

a. Posterior dislocations account for most disloca- 
tions occurring at elbow. 

e Posterior dislocations are defined by position of 
olecranon relative to the humerus. 

e Posterolateral dislocations are most common 
and occur as the result of elbow hyperextension 
from a fall on the outstretched upper extremity. 

e Posterior dislocations frequently cause avulsion 
fractures of medial epicondyle secondary to trac- 
tion pull of medial collateral ligament. 

b. Anterior and radial head dislocations account for 
only 1%-2% of all elbow dislocations. 

c. With a complete dislocation, ulnar collateral liga- 
ment will rupture, with possible rupture of anterior 
capsule, lateral collateral ligament, brachialis mus- 
cle, and/or wrist flexor and extensor muscles. 

d. Clinical signs include rapid swelling, severe pain 
at the elbow, and a deformity with the olecranon 
pushed posteriorly. 

e. Diagnostic tests utilized: plain film imaging. 

f. Medications. 

e Acetaminophen for pain. 

e NSAIDs for pain and/or inflammation. — 

B. Physical therapy goals, outcomes, and interven- 
tions, 

e Initial intervention includes reduction of the dis- 
location, 

e° If elbow is stable, there is an initial phase of 
immobilization, followed by rehabilitation 


helps to identify this 


focusing on regaining flexibility within limits of 
stability and strengthening. 
© If elbow is not stable, surgery is indicated. 


Wrist and Hand Conditions 
1, Carpal tunnel syndrome (repetitive stress syndrome). 

See Box 2-3. 

a. Compression of the median nerve at the carpal tun- 
nel of the wrist due to inflammation of the flexor 
tendons and/or median nerve. 

b. Commonly occurs as result of repetitive wrist 
motions or gripping, with pregnancy, diabetes, and 
rheumatoid arthritis, 

c. Must rule out potential of cervical spine dysfunc- 
tion, TOS, or peripheral nerve entrapment that 
mimics this condition. 

d. Diagnostic tests utilized: electrodiagnostic testing. 

e. Common clinical findings include exacerbation 

of burning, tingling, pins and needles, and numb- 

ness into median nerve distribution at night, and 

a positive Tinel’s sign and/or Phalen’s test. Long- 

term compression causes atrophy and weakness of 

thenar muscles and lateral two lumbricais. 
. Medications. 

e Acetaminophen for pain. 

e NSAIDs for pain and/or inflammation. 

g. Physical therapy goals, outcomes, and interventions. 

e Joint movement restrictions should be addressed 
by exercises and/or manual therapy tailored to 
impairments identified during the examination. 
e Soft tissue/massage techniques, modalities, flex- 
ibility exercises, and functional exercises includ- 
ing strengthening, endurance, and coordination. 
2. de Quervain's tenosynovitis. 

a. Inflammation/degeneration of extensor pollicis 
brevis and abductor pollicis longus tendons at first 
dorsal compartment. 

b. Results from repetitive microtrauma or as a compli- 
cation of swelling during pregnancy. 

c. Diagnostic tests utilized: MRI, but usually not nec- 
essary to make diagnosis. 

d. Clinical signs include: pain at anatomical snuffbox, 
swelling, decreased grip and pinch strength, posi- 
tive Finkelstein’s test (which places tendons on a 
stretch). 

Medications. 
e Acetaminophen for pain. 
e NSAIDs for pain and/or inflammation. 


= 
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f. Physical therapy goals, outcomes, and interven- 
tions, 
e Joint movement restrictions should be 


addressed by exercises and/or manual therapy 
tailored to impairments identified during the 
examination. 
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BOX 2-3 © Hand P b | Tunnel Syndrome (CTS) Clinical p 
Gúla nd Pain and Sensory Deficits: Carpa ractice 


Examination 7 


Outcome Measures (B-Moderate Recommendation, Level |!) 


e May use the Boston Carpal Tunnel Questionnaire Symptom Severity Scale (CTO-SSS) to assess symptoms. 


e May use the Boston Carpal Tunnel Questionnaire Functional Scale (CTO-FS) or Disabilities of the Arm, Shoulder, and Hand 
(DASH) questionnaire to assess function. 


Physical Performance Measures (C-Weak Recommendation, Level II!) 


e May use Perdue Pegboard (PPB) or Dellon-modified Moberg Pick-Up Test (DMPUT) to quantify dexterity. 


e May use DMPUT to assess change following carpal tunnel release (CTR) surgery. 
Physical Impairment Measures 


e Should NOT use lateral pinch strength as an outcome (A-strong recommendation, Level I). 

© Should NOT use grip strength as an outcome following CTR surgery (B-moderate recommendation, Level 11). 

° May on grip strength and 3-point (tip) pinch strength in individuals with signs/symptoms of CTS (C-weak recommendation, 
Level 111). 


e Conflicting evidence on 3-point (tip) and abductor pollicis brevis muscle strength testing following CTR surgery (D-contradictory 
evidence, Level iV). 


Sensory and Provocative Measures 


e Should not use threshold or vibration testing in individuals undergoing nonsurgical treatment (C-weak recommendation, Level lil). 
e Conflicting evidence on using sensory measures following CTR surgery (D-contradictory evidence, Level IV). 


Diagnosis/Classification 


e Should use Semmes-Weinstein monofilament testing (A-strong recommendation, Level }). 


— Assess middle finger with 2.83 or 3.22 monofilament as threshold normal for light-touch sensation and static 
2-point discrimination. 


— in suspected moderate to severe CTS, assess any radial finger with 3.22 monofilament as threshold for normal. 


e May utilize Katz hand diagram, Phalen test, Tinel sign, and carpal compression test to determine the likelihood of CTS 
(B-moderate recommendation, Level il). 


e A combination of three of the following positive tests is diagnostic for CTS (B-moderate recommendation, Level Il). 
— Age >45 years. 
~ Shaking hands relieves symptoms. 
— Sensory loss in the thumb. 
— Wrist ratio index >0.67. 
— CTO-SSS score >1.9. 


ə Contradictory evidence exists for upperlimb neurodynamic tests, scratch-collapse test, and tests of vibration sense 
(D-contradictory evidence, Level IV). 


interventions —Assistive Technology 

e May educate patients on the effects of mouse use (C-weak recommendation, Level III). 

e May recommend keyboards with reduced strike force (C-weak recommendation, Level iil). 
Interventions —Orthoses 


| iti i ¥ ve 
hould recommend a neutral-positioned wrist orthoses worn at night for short- ional impre 
í ee (B-moderate recommendation, Level 11). term symptom relief and functio 


e May suggest day-time, symptomatic, or full-time use when night-only use is ineffective (C-weak recommendation. Level Ili) 


e May recommend an orthosis for women during pregnancy (C-weak recommendation, Leve! II!) 


(cont 
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BOX 2-3 © Hand Pain and Senso 


Interventions — Biophysical Agents 


relief (C-weak recommendation, Level | II). 


Interventions — Manual Therapy Techniques 


Interventions — Orthotic/Stretching Program 


two-point discrimination (C-weak evidence, Level Il). 


Recommendations. JOSPT 49(5): 359-360, 2019. 


ry Deficits: Carpal Tunnel Syndrome (CTS) Clinical Practice 


Guideline (Continued) 
LL Et eevee essen nT A EE 


e May recommend trial of superficial heat, microwave/shortwave diathermy, or interferential current for short-term symptom 


e May perform phonophoresis in nonsurgical treatment of mild to moderate CTS (C-weak recommendation, Level III). 
e Should NOT use low-level laser therapy or iontophoresis or use/recommend magnets (B-moderate recommendation, Level II}. 


e Should NOT use thermal ultrasound (C-weak recommendation, Level III). 
e Conflicting evidence on the use of nonthermal ultrasound (D-contradictory evidence, Level IV). 


e May consider manual therapy at the cervical spine and upper extremity (C-weak recommendation, Level Ill). 
e Contradictory evidence exists on use neurodynamic mobilization (D-contradictory evidence, Level IV). 


e May use a combined orthotic/stretching program in individuals with mild-moderate CTS without thenar atrophy and normal 
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Adapted from Hand Pain and Sensory Deficits: Carpal Tunnel Syndrome, Clinical Practice Guidelines, Orthopedic Section, APTA, Summary of 


Level 1 evidence and Grade A recommendations are highlighted in the table with bold font. 


See Table 16-4 for Leveis of Evidence and Grades of Recommendations. 


e Soft tissue/massage techniques, modalities, flex- 
ibility exercises, and functional exercises includ- 
ing strengthening, endurance, and coordination. 

3. Colles’ fracture. 

a. Most common wrist fracture, resulting from a fall 
onto an outstretched upper extremity (UE). These 
fractures are immobilized for 5-8 weeks. Com- 
plication of median nerve compression can occur 
with excessive edema. 

b. Characteristic “dinner fork” deformity of wrist and 
hand results from dorsal or posterior displacement 
of distal fragment of radius, with a radial shift of 
wrist and hand. 

c. Diagnostic tests utilized: plain film imaging. _ 

d.Complications may include loss of motion, 
decreased grip strength, CRPS, and carpal tunnel 


syndrome. 
e. Medications. 
e Acetaminophen for pain. 
e NSAIDs for pain and/or inflammation. . 
f. Physical therapy goals, outcomes, and interventions. 
e Early physical therapy intervention that focuses 
on normalizing flexibility is paramount to func- 
tional recovery of wrist and hand. 
è Joint movement restrictions should be addressed 
by exercises and/or manual therapy tailored to 
impairments identified during the examination. 


e Soft tissue/massage techniques, modalities, flex- 
ibility exercises, and functional exercises includ- 
ing strengthening, endurance, and coordination. 

4. Smith’s fracture. 

a. Similar to Colles’ fracture, except distal fragment 
of radius dislocates in a volar direction, causing a 
characteristic “garden spade” deformity. 

b. Diagnostic tests utilized: plain film imaging. 

c. Medications. 

e Acetaminophen for pain. 

e NSAIDs for pain and/or inflammation. 

d. Physical therapy goals, outcomes, and interventions. 
e Intervention is similar to Colles’ fracture. 

5. Scaphoid fracture. 

a. Results from a fall onto outstretched UE in a 
younger person. Most commonly fractured carpal. 

b. Diagnostic tests utilized: plain film imaging, MRI. 

c. Complications include a high incidence of avascu- 
lar necrosis of the proximal fragment of the scaph- 
oid secondary to poor vascular supply. Carpals are 
immobilized for 4-8 weeks. 

d. Medications. 

e Acetaminophen for pain. 

e NSAIDs for pain and/or inflammation. 

e. Physical therapy goals, outcomes, and interventions. 
è Early intervention includes maintenance of flex- 

ibility of distal and proximal joints while UE is 
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casted. Later intervention emphasizes strengthen- 
ing, stretching, and joint and soft tissue mobiliza- 
tions to regain full functional use of wrist and hand. 


RED FLAG: Timely diagnosis and intervention for a 
suspected scaphoid fracture is critical. The patient 
should be immobilized and referred to the primary 
care provider or emergency room with the recom- 
mendation to order radiographs. Failure to properly 
manage a fractured scaphoid may result in avascular 
necrosis of the bone due to its poor vascular supply. 


6. Dupuytren's contracture. 
a. Observed as banding on palm and digit flexion 


contractures, resulting from contracture of palmar 
fascia that adheres to skin. 


b. Affects men more often than women. 

c. Contracture usually affects the metacarpophalan- 
geal (MCP) and proximal interphalangeal (PIP) 
joints of fourth and fifth digits in nondiabetic indi- 
viduals and affects third and fourth digits most 
often in individuals with diabetes. 

d. Medications. 

e Acetaminophen for pain. 

e NSAIDs for pain and/or inflammation. 

e. Physical therapy goals, outcomes, and interventions. 
e Physical therapy intervention includes flexibility 

exercise to prevent further contracture and splint 
fabrication/application. 

e Once contracture is under control, promote res- 
toration of normal hand function through func- 
tional exercises. 

e Physical therapy intervention following surgery 
includes wound management, edema control, 
and progression of functional exercise. 

7. Boutonniére deformity. 


a. Results from rupture of central tendinous slip of 
extensor hood. 

b. Observed deformity is extension of MCP and distal 
interphalangeal (DIP) with flexion of PIP 

c. Commonly occurs following trauma, or in rheu- 


matoid arthritis with degeneration of the central 
extensor tendon. 


d. Medications. 
e Acetaminophen for pain. 
e NSAIDs for pain and/or inflammation. 
e. Physical therapy goals, outcomes, and interventions 
e Physical therapy intervention includes edema 
management, flexibility exercises of iesieeg 
ree eres joints, splinting or taping, and 
nctional stren j ; 
pation gthening/endurance/ coordina- 
8. Swan neck deformity. 
a. Results from contracture of intrine; . 
dorsal subluxation of lateral in. AFER A 


b. Observed deformity is flexion of MCp and Dy 
with extension of PIP. p 

c. Commonly occurs following trauma, or ù 
rheumatoid arthritis following degeneration i 
lateral extensor tendons. | 

d. Diagnostic tests utilized: plain film imaging bu 
may not be necessary. 

e. Medications. 

e Acetaminophen for pain. 
e NSAIDs for pain and/or inflammation. 

f. Physical therapy goals, outcomes, and interventions 
e Physical therapy intervention includes edema 

management, flexibility exercises of involved 
and uninvolved joints, splinting or taping, and 
functional strengthening/endurance/coording. 
tion exercises. 

9. Ape hand deformity. 

a. Observed as thenar muscle wasting, with first digit 
moving dorsally until it is in line with second 
digit. 

b. Results from median nerve dysfunction. 

c. Diagnostic tests utilized: electrodiagnostic testing, 

d. Medications. 

e Acetaminophen for pain. 
¢ NSAIDs for pain and/or inflammation. 

e. Physical therapy goals, outcomes, and interventions 

e Physical therapy intervention includes edema 
management, flexibility exercises of involved 
and uninvolved joints, splinting or taping, and 


functional strengthening/endurance/ coordina 
tlon exercises. 


10. Mallet finger. 


a. Rupture or avulsion of extensor tendon at Ìt 
insertion into distal phalanx of digit. 

b. Observed deformity is flexion of DIP joint. 

C. Usually occurs from trauma, forcing distal zi 
lanx into a flexed position. 

d. Diagnostic tests u 

e. Medications. 
Acetaminophen for pain. 

‘an shi pa for pain and/or inflammation. 

i ue a erapy goals, outcomes, and interventio 

hysical 


erapy intervention includes €% 
Management, fl 
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sion (Jersey Fi n nie tendon rupt | 


tilized: possibly MRI. 
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d. Key exam finding of Inabili 
nein SE aae ORE nability to produce isolated 

e. Diagnostic tests utilized: finger radiographs. 

f. Immediate referral to hand surgeon eS onl loss 
of finger function. 

12. Gamekeeper’s thumb. 

a. A sprain/rupture of ulnar collateral li 
MCP joint of first digit. shed cota 

b. Results in medial instability of thumb. 

c. Frequently occurs during a fall while skiing, when 
increasing forces are placed on thumb through ski 
pole. Immobilized for 6 weeks. 

d. Diagnostic tests utilized: possibly MRI. 

e. Medications. 

e Acetaminophen for pain. 

¢ NSAIDs for pain and/or inflammation. 

f. Physical therapy goals, outcomes, and interven- 
tions. 

e Physical therapy intervention includes edema 
management, flexibility exercises of involved 
and uninvolved joints, splinting or taping, and 
functional strengthening/endurance/coordina- 
tion exercises. 

13. Boxer’s fracture. 

a. Fracture of neck of fifth metacarpal. 

b. Frequently sustained during a fight, or from 
punching a wall in anger or frustration. 

c. Casted for 2-4 weeks. 

d. Diagnostic tests utilized: plain film imaging. 

e. Medications. 

e Acetaminophen for pain. 

e NSAIDs for pain and/or inflammation. 

f. Physical therapy goals, outcomes, and interven- 
tions. 

e Physical therapy intervention includes edema 
management, flexibility exercise initially at 
uninvolved joints, followed by involved joints 
after sufficient healing has occurred. 

e Initiation of functional strengthening/endurance/ 
coordination occurs when flexibility is restored. 


Lower Extremity 
Hip Conditions (See Boxes 2-1, 2-4 
and 2-5) i 
1. Avascular necrosis (AVN) of the hip (osteonecrosis). 
a. Multiple etiologies resulting in an impaired blood 
supply to the femoral head. i 
b. Hip ROM is decreased in flexion, internal rotation, 
and abduction. ' 
c. Diagnostic tests utilized: plain film imaging, bone 
scans, CT, and/or MRI may be utilized. 
d. Symptoms include pain in the groin and/or thigh, 
and tenderness with palpation at the hip joint 


e. Coxalgic gait. 

f. Medications. 

e Acetaminophen for pain. 

e NSAIDs for pain and/or inflammation. 

è Corticosteroids contraindicated since they may be 
Causative factor. Patient taking steroids for some 
other condition should have dose decreased. 

g. Physical therapy goals, outcomes, and interventions. 
e Joint/bone protection strategies. 

e Maintain/improve joint mechanics and connec- 
tive tissue functions. 

e Implementation of aerobic capacity/endurance 
conditioning or reconditioning such as aquatic 
programs. 

ə Postsurgical intervention includes regaining 
functional flexibility, improving strength/endur- 
ance/coordination, and gait training. 

2. Coxa vara and coxa valga. 

a. Angle of femoral neck with shaft of femur is <115°; 
coxa vara results. 

b. Angle of femoral neck with shaft of femur is >125°; 
coxa Valga results. 

c. Coxa vara usually results from a defect in ossifica- 
tion of head of femur. Coxa vara and coxa valga 
may result from necrosis of femoral head occurring 
with septic arthritis. 

d. Diagnostic tests utilized: plain film imaging. 

e. Physical therapy goals, outcomes, and interventions. 
e Maintain/improve joint mechanics and connec- 

tive tissue functions. 
3. Trochanteric bursitis. 

a. An inflammation of deep trochanteric bursa from a 
direct blow, irritation by iliotibial band (ITB), and 
biomechanical/gait abnormalities causing repeti- 
tive microtrauma. 

b. This condition is common in patients with rheu- 
matoid arthritis. 

c. Diagnostic tests utilized: none. 

d. Diagnosis made by clinical examination. Differ- 
entiate from contractile condition by comparing 
results of AROM, PROM, and resistive tests. 

e. Medications. 

e Acetaminophen for pain. 

e NSAIDs for pain and/or inflammation. 

f. Physical therapy goals, outcomes, and interventions. 
e Refer to intervention for general bursitis/tendoni- 

tis/tendonosis. 
4, Iliotibial band tightness/friction disorder. 

a. Etiology: tight ITB, abnormal gait patterns. 

b. Results in inflammation of trochanteric bursa. 

c. Noble compression test and/or Ober’s test may be 
positive. 

d. Medications. 

e Acetaminophen for pain. 

e NSAIDs for pain and/or inflammation. 
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BOX 2-4 © Nonarthritic Hip Joint Pain Clinical Practice Guideline 


Differential Diagnosis 


oe ith Diagnosi ificati 
© Should consider other diagnostic categories if history, activity limitations are not consistent wit g S/Classification, ang 


patient symptoms are not diminishing with interventions (Fexpert opinion, Level V) 
Examination 


Risk Factors (Fexpert opinion, Level V) 
> Osseous abnormalities, ligamentous laxity, connective tissue disorders, activity level 
Physical Impairment Measures (B-moderate recommendation, Level I!) 


e Assess objective measures of pain, mobility, muscle power, and movement coordination 
Outcome Measures (A-strong recommendation, Level l) 
e Use validated hip outcome measures 


Diagnosis/Classification 


e Diagnosis of Femoroacetabular Impingement Syndrome can be suspected with the following clinical and radiographic 
findings: anterior groin or hip pain reproduced by FADIR or FABER; hip internal rotation less than 20° with the hip at 90° 
of flexion; mechanical symptoms, such as popping or snapping; imaging findings of CAM or pincer impingement 


(C-weak recommendation, Level IH) 
interventions 
Patient Education (Fexpert opinion, Level V) 


e Patient education to manage pain and modify aggravating factors 
Manual Therapy (F-expert opinion, Level V) 

e Joint mobilization with capsular restrictions 

e Soft tissue mobilization if muscles or fascia impair hip mobility 
Therapeutic Exercises (F-expert opinion, Level V) 


e Therapeutic exercise to address flexibility, strength, deconditioning, and metabolic disorders previously identified 
Neuromuscular Reeducation (Fexpert opinion, Level V) 


e May use neuromuscular reeducation to diminish movement coordination impairments 


Adapted from Nonarthritic Hip Joint Pain, Orthopedic Section, APTA, Summary of Recommendations. JOSPT 44(6): A2-3, 2014. 
Level 1 evidence and Grade A recommendations are highlighted in the table with bold font. | | 


See Table 16-4 in Chapter 16 for Levels of Evidence and Grades of Recommendations. 


e. Physical therapy goals, outcomes, and interventions. 


; ; with i 3 > orm 
e Reduction of pain and inflammation utilizing excessive pronation of foot, causing abn 


modalities, soft tissue techniques, and manual 
therapy techniques such as soft tissue/massage 
and joint oscillations. 


femoral internal rotation. At 90° of hip flexion 
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tion, ERE TET E ET T b. Tightness or spasm of piriformis muscle ca! re 
e Joint movement restrictions should be addressed py compression of sciatic nerve and/or sacral 


by exercises and/or manual therapy tailored to 
impairments identified during the examination 
e Gait training and patient education 


ction. 
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c Diagnostic tests utilized: possibly electrodiag™ 
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2- i = : 
ste © Physical Therapy Management of Older Adults with Hip Fracture Clinical Practice 


NOTE: The scope of this CPG is focused o | 
likely the result of falls and Sonori ow-energy fractures of the proximal femur in older adults, which are most 


Examination 


Physical Impairment and Performance Measures - Across the Entire Episode of Care (A-strong recommendation, Level l). 
e Must document knee extension strength. 
e Must administer/document verbal rating scale for pain. 


z nti re the gait speed test, documenting comfortable or maximum speed, walking aid, and type of start (rolling 


e Should use the Cumulated Ambulation Score to measure basic mobility. 


e Should use the timed up-and-go test to measure mobility and risk for falls, documenting comfortable or maximum 
speed and walking aid use. 


Physical Performance Measures - Across the Entire Episode of Care (B-moderate recommendation, Level Il). 
e Should use the New Mobility Score to assess status and recovery. 
e Should use Falls Efficacy Scale-international to measure concern for falling. 


BAr Impairment and Performance Measures — Skilled Nursing and Community Settings (B-moderate recommendation, 
Level li). 


e Should test and document hip extensor and abductor muscle strength. 
e Should use the 5-times sit-to-stand or 30-second sit-to-stand test to measure mobility and fall risk. 


e Should use the 6-minute walk test. 


Interventions 


Across the Entire Episode of Care: Must provide structured exercise, to include progressive high-intensity resistance 
exercises (weight-bearing and non-weight-bearing), balance training exercises, and functional mobility training 


(A-strong recommendation, Level |) 
Early Postoperative Period — Inpatient Setting. 
e Should prescribe a multidisciplinary orthogeriatric program that includes physical therapy and early mobilization 


(A-strong recommendation, Level l). 
e Must assist patient out of bed and with ambulation as soon as possible (daily subsequently) after hip fracture 


surgery (A-strong recommendation, Level I). 
© Should be offered high-frequency (daily) in-hospital physical therapy following surgery (B-moderate recommendation, Level II). 
Post-acute Period - Home Care and Community Settings (A-strong recommendation, Level I). 
e Must provide additional physical therapy (strength, balance, functional/gait training) if deficits persist beyond 8-16 


weeks after fracture. a 
e Must provide patient education to maximize safe physical activity. 


interprofessional Management 
i ification of delirium: Should participate in multicomponent nonpharmacological intervention 
Seen N ie Pe tardia oloa team for the entire hospitalization of at-risk patients undergoing surgery 


(A-strong recommendation, Level l). 
Prevention of falls: Must assess and document risk factors for falls and contribute to interdisciplinary management 
(A-strong recommendation, Level l). 


Adapted from Physical Therapy Management of Older Adults With Hip Fracture, Clinical Practice Guidelines, Academy of Orthopaedic Physi- 
cal Therapy and the Academy of Geriatric Physical Therapy, APTA, Summary of Recommendations. 

JOSPT; 2(51): CPG1-CPG47, 2021 ike oh abe 

Level 1 evidence and Grade A recommendations are highlighted in the table with bold font. 


See Table 16-4 in Chapter 16 for Levels of Evidence and Grades of Recommendations 
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e. Must rule out involvement of the lumbar spine 
and/or sacroiliac joint. 
f. Medications. 

e Acetaminophen for pain. ' 

e NSAIDs for pain and/or inflammation. 

e Neurontin for neuropathic pain. 

g. Physical therapy goals, outcomes, and interventions. 

e Reduction of pain utilizing modalities and man- 
ual therapy techniques, such as soft tissue/mas- 
sage to piriformis muscle. | 

e Functional training and resistance training exer- 
cises to improve strength, endurance, propriocep- 
tion, coordination, and flexibility. 

e Joint movement restrictions should be addressed 
by exercises and/or manual therapy tailored to 
impairments identified during the examination. 

e Restore muscle balance and patient education 
regarding protection of the sacroiliac joint (eg., 
instruction not to step off a curb onto the dys- 
functional lower extremity). 

e Correction of biomechanical faults may include 
orthoses or orthotic devices for feet. 

6. Femoroacetabular impingement (FAI) (see Box 2-4). 

a. Types. 

e CAM type: impingement of a large aspherical 
femoral head in a constrained acetabulum. 
e Pincer type: over-coverage of the femoral head by 
a prominent acetabular rim. 
b. Frequently associated with acetabular labral tears. 
7. Groin pain in athletes (sports hernia). 

a. Common in sports requiring kicking, rapid accel- 
eration/deceleration, and sudden change of direc- 
tion (hockey, soccer, etc.). 

b. May be related to pathology in one or more of the 
following areas. 

e Adductor. 
o [liopsoas. 
o Inguinal. 
e Pubic. 
c. Signs and symptoms. 
ə Acute or gradual onset. 
s Symptoms and painful weakness localized to 
structures involved. 
d. Rule out hip joint involvement. 
e. Medications. 
e Acetaminophen for pain. 
e NSAIDs for pain and/or inflammat; 
f- Physical therapy goals, outcomes, Mee 
Baritone rehabilitation period 8-12 ae 


è Functional training and resistance training ex 
er- 


cises to improve strength, endur 
tion, coordination, and flexibility. Propriocep. 


e 


2. Meniscal and articul 


itions 
Kae Cor ii (see Boxes 2-6 and 2-7). 
dayne major ligaments may be involved (ante 
a. cruciate [ACL] posterior cruciate [PCL], m 
nd lateral collateral [LCL)), 


teral MCL], a | 
; a ve bs ligaments may result in a single py, 


or rotary instability. 


e ACL laxity may result in single plane anter 


instability. pre, 

e PCL laxity may result in single plane Poster; 
instability. | 

ə ACL and MCL laxity may result in anteromed 
rotary instability. | 

e ACL and LCL laxity may result in anterolater 
rotary instability. | 

© PCL and MCL laxity may result in posteromedj. 
rotary instability. | 

e PCL and LCL laxity may result in posterolater, 
rotary instability. 


. Classification of injury. 
e First degree, resulting in little or no instability, 


e Second degree, resulting in minimal to moderate 
instability. 
e Third degree, resulting in extreme instability. 

d. “Unhappy triad” includes injury to the MCL, ACL 
and the medial meniscus, resulting from a combi- 
nation of valgum, flexion, and ER forces applied to 
knee when the foot is planted. 

e. Diagnostic tests utilized: plain film radiographs, MRI. 

f. Refer to knee special tests that help to identify liga- 
mentous instabilities of knee joint. 

g. Medications. 

e Acetaminophen for pain. 
e NSAIDs for pain and/or inflammation. 

h. Physical therapy goals, outcomes, and interventions 
° Physical therapy intervention is varied depending 

on whether the patient undergoes a surgical pr 
i cedure, as well as type of surgery performed. 
duction of pain and inflammation utili 
a soft tissue techniques, and man 
: Rie me such as oscillations. l 
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BOX 2-6 © Knee Ligament Sprain Clinical Practice Guideline 


LL LS LS STs een A CA 


Differential Diagnosis 


e Suspect serious pathological conditions and other ICD classifications when symptoms, impairments, and function are not 
resolving with intervention (B-moderate recommendation, Level |!) 


Examination 


Physical Performance Measures (B-moderate recommendation, Level II) 


® Administer appropriate Clinical or field tests (a variety of single-legged hop tests) to establish baseline status relative to func- 
tion, pain, asymmetries side-to-side, and readiness to return to activities throughout the course of treatment 


Physical Impairment Measures (B-moderate recommendation, Level II) 


è Use assessments of impairments throughout the episode of care including measures of knee laxity/stability, movement coor 
dination, quadriceps strength, effusion, and ROM 


Outcome Measures (B-moderate recommendation, Level II) 


e Use validated patient-reported outcome measures to assess knee symptoms and function as well as activity rating scales 
before and after interventions 


Diagnosis/Classification 


e Diagnosis of a knee ligament sprain is made with a reasonable level of certainty when the patient presents with the 
following clinical findings: symptom onset linked to precipitating trauma; deceleration, cutting, or valgus motion 
associated with injury; “pop” heard or felt at time of injury; hemarthrosis within 0 to 12 hours following injury; knee 
effusion; subjective knee instability reported; excessive tibiofemoral laxity with ligament integrity tests (Lachman, 
Anterior/Posterior Drawer, Varus/Valgus); pain/symptoms with ligament integrity tests; lower-limb strength and coor- 
dination deficits; impaired single-leg proprioception/balance; abnormal compensatory strategies observed during 
deceleration or cutting movements (A-strong recommendation, Level I) 


Interventions 
Therapeutic Exercise and Neuromuscular Electrical Stimulation (A-strong recommendation, Level I) 


e Concentric and eccentric exercises in non—weight-bearing and weight-bearing status to increase quad strength and 
functional performance following ACL reconstruction. Starting within 4-6 weeks and continuing up to 10 months 


e Neuromuscular electrical stimulation (NMES) following ACL reconstruction (up to 6-8 weeks) to increase quad 
strength and short-term function 

Neuromuscular reeducation (A-strong recommendation, Level !) 

e Neuromuscular reeducation along with strengthening in patients with knee stability and movement coordination 
impairments 

Immediate versus Delayed Mobilization (B-moderate recommendation, Level il) 

© Use immediate mobilization (within 1 week) following ACL reconstruction to decrease pain, increase ROM, and avoid adverse 
soft tissue responses 

Cryotherapy (B-moderate recommendation, Level I!) 

e Use cryotherapy immediately after ACL reconstruction 

Supervised Rehabilitation (B-moderate recommendation, Level |!) 

e Exercises and education following ACL reconstruction for supervised in-clinic period and home program 

Continuous Passive Motion and Early Weight-Bearing (C-weak recommendation, Level II!) 

* Use continuous passive motion immediately after ACL reconstruction to decrease pain 

¢ Implement early weight-bearing as tolerated within 1 week after ACL reconstruction Knee Bracing 

e Use functional knee bracing with ACL deficiency (C-weak recommendation, Level III) 

e Elicit patient preferences regarding bracing following ACL reconstruction (D-conflicting evidence, Level IV) 


e May use bracing for PCL and severe MCL injuries (Fexpert opinion, Level V) 


Adapted from Knee Ligament Sprains Revised 2017, Clinical Practice Guidelines, Orthopedic Section, APTA, Summary of Recommendations. 
JOSPT, 11(47): A2-A3, 2017. 

Level 1 evidence and Grade A recommendations are highlighted in the table with bold font. 

See Table 16-4 in Chapter 16 for Levels of Evidence and Grades of Recommendations. 
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Review Evidence for Prevention Programs 


e ti 
ice-based knee injury preven 
recommend use of exercise aohe recommendation, 


on programs in athletes for prevention kneg 


© Clinicians should Level l). 


and anterior cruciate ligament (ACL) injuries (A- 


Prevention Program Effectiveness in Subgroups of Athletes 


i f age, 
© To reduce the risk of ACL injuries, female athletes, paripa aa ie ae £ Me 
tion programs prior to training/practice (A-strong recomm eae = 
© To reduce the risk of severe knee and ACL injuries, soccer players, esp 
prevention programs (A-strong recommendation, Level I). 


© To reduce the risk of knee injuries, team handball (male and female) player 
programs (B-moderate recommendation, Level Il). 


should implement knee injury preven. 
should implement knee injury 


s should implement knee injury prevention 


Evidence for Program Components, Dosage, and Delivery 


e Incorporate multiple components, proximal control exercises, and a combination of strength/plyometric exercises 
(A-strong recommendation, Level l). 


e Train multiple times per week, >20 minutes per session, >30 minutes per week (A-strong recommendation, Level |). 
e Start programs in preseason and continue through the regular season (A-strong recommendation, Level l). 
e Clinicians, coaches, parents, and athletes ensure high compliance (A-strong recommendation, Level I). 


e May not need balance exercises, and balance should not be the sole component of the program (B-moderate recommenda- 
tion, Level Íl}. 


Provide Suggestions for Program Implementation 


e implement knee injury prevention programs in all 


young athletes, not just those identified at risk for ACL injury 
(A-strong recommendation, Level |). 


e To reduce future medical costs, implement evidence-based ACL injury prevention 
of age and involved in high-risk sports (A-strong recommendati 


on, Level I). 
e Programs led by either coaches or a group of coaches and medical professionals (B-moderate recommendation, Level I!) 


Adapted from Exercise-Based Knee and Ante 


rior Cruciate Ligament In 
APTA, Summary of Recommendations. JOSPT, 48(9): A1-42, 2018. 
Level 1 evidence and Grade A recommendations are 
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Programs in athletes 12 to 25 years 


Jury Prevention, Clinical Practice Guidelines, Orthopedic Section, 


highlighted in the table with bold font. 
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BOX 2-8 © Meniscal and Articular Cartilage Lesions Clinical Practice Guideline 


Differential Diagnosis 


ə raked aaa other diagnoses if impairments are not consistent with Diagnosis/Classification or when the patient's 
symp are not resolving with interventions aimed at normalization of the patient's impairments of body function (C-weak 


recommendation, Level V) 
Examination 
Risk Factors 


e Cutting and pivoting sports are risk factors for meniscus tears (B-moderate recommendation, Level ll) 


e Older age and delayed ACL reconstruction are risk factors for future meniscus tear (C-weak recommendation, Level Il!) 

Physical Performance Measures 

e Administer appropriate clinical tests such as a single-legged hop to assess pain and function, detect side-to-side asym- 
metries, determine readiness to return to activities (C-weak recommendation, Level ill) 

Physical Impairment Measures 


e Administer appropriate physical impairment measures to establish baseline and at discharge and other points for all patients 
with meniscus tears, including the modified stroke test for effusion; active knee ROM; maximum isometric or isokinetic 
quadriceps strength; McMurray's test and palpation of joint-line tenderness (B-moderate recommendation, Level li) 


e Administer appropriate physical impairment measures to establish baseline and at discharge and other points for all patients 
with articular cartilage lesion, including the modified stroke test for effusion; active knee ROM; maximum isometric or isoki- 
netic quadriceps strength; palpation of joint-line tenderness (D-conflicting evidence, Level-higher quality studies disagree on 
conclusions) 


Outcome Measures; Activity Limitations 


e Outcome measures include a general health questionnaire and a validated activity scale for patients with knee pain and 
mobility impairments before and after interventions. These may include the SF-36 and Knee Quality of Life Questionnaire 
(C-weak recommendation; Level II!) 


e Knee-specific outcomes use Knee Injury and Osteoarthritis Outcome Score (KOOS) among others (B-moderate 
recommendation, Level il) 


Diagnosis/Classification 


e Diagnosis of a meniscal tear is made with a fair level of certainty when the patient presents with the following findings: 
twisting injury; tearing sensation at the time of injury; delayed effusion (6-24 hours postinjury); history of “catching” or 
“locking”; pain with forced hyperextension; pain with maximum flexion; pain or audible click with McMurray’s maneuver; 
joint line tenderness; discomfort or sense of locking or catching in the knee over either the medial or lateral joint line during 
the Thessaly Test when performed at 5 or 20° of knee flexion (C-weak recommendation, Level l!) 


e Diagnosis of articular cartilage defect is made with a low level of certainty when the patient presents with the following 
clinical findings: acute trauma with hemarthrosis (0-2 hours) (associated with osteochondral fracture); insidious onset 
aggravated by repetitive impact; intermittent pain and swelling; history of “catching” or “locking”; joint line tenderness 


(C-weak recommendation, Level V) 


Interventions 

Progressive Knee Motion (B-moderate recommendation, Level li) 

e Early, progressive active knee motion following meniscal or cartilage surgery 

Supervised Rehabilitation (B-moderate recommendation, Level Il) 

e Supervised clinic and home-based exercise programs following arthroscopic meniscectomy 

Therapeutic Exercises (B-moderate recommendation, Level Il) 

e Supervised, progressive ROM exercises; strength training for knee and hip muscles and neuromuscular training for meniscal 
and articular cartilage lesions or following surgery 


Neuromuscular Electrical Stimulation (NMES) (B-moderate recommendation, Level II) 
e NMES can be used to increase quadriceps strength, functional performance, and knee function following meniscal procedures 


(Continued) 
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ns Clinical Practice Guideline (Continued) 


BOX 2-8 © Meniscal and Articular Cartilage Lesio 


mmendation, Level Ill) 
t-bearing at 6 to 8 weeks 


Progressive Weight-Bearing | 
ə Early progressive weight-bearing following menisca | 
e Stepwise progression of weight-bearing following articular ca 
(B-moderate recommendation, Level II) 

Progressive Return to Activity 

e Early, progressive return to activity follow 
o Delayed return to activity following articular cartilage surgery ( 
Note that these guidelines are aimed primarily at postsurgical care. 

Meniscal and Articular Cartilage Lesions Revised, Orthopedic Section, APTA, Summa 


| repairs (C-weak reco | 
rtilage surgery to reach full weigh 


ing meniscal repair surgery (C-weak recommendation, Level IIl) 


E-theoretical/foundational, Level V) 


Adapted from Knee Pain and Mobility Impairments: 
of Recommendations. JOSPT; 48: A2, 2018. 
Level 1 evidence and Grade A recommendations are highlighted in the table with bold font. 


See Table 16-4 in Chapter 16 for Levels of Evidence and Grades of Recommendations 


o Positive camel back sign (two bumps over 
anterior knee region instead of typical one). 
Two bumps, since patella rides high within 
femoral condyles, creating a superior bump 
with tibial tuberosity forming second bump 
inferiorly. 

è Patella baja. 

o Malalignment in which patella tracks inferiorly 
in femoral intercondylar notch. 

o Results in restricted knee extension with abnor- 
mal cartilaginous wear, resulting in DJD; may 
also be the result of quadriceps tendon rupture. 

° Diagnostic tests utilized: plain film imaging 
including “sunrise” view. 

e Physical therapy goals, outcomes, and interven- 
tions. 

© Regaining functional strength of the lower 
extremity, including quadriceps and gluteal 
musculature; regain normal flexibility of the 
quadriceps, hamstrings, and gluteal muscles; 
orthoses (if appropriate); and patellar taping/ 
bracing. 

b. Patellofemoral pain syndrome (PFPS; see Box 2-9). 
e Common dysfunction that is the result of ele- 
vated patellofemoral joint loading caused b 
trauma, biomechanical factors and/or j 

; ' muscle 

tightness and weakness. 

e May be associated with patellar tendino 


pathy 


drome (Hoffa's syndrome mck 
* Medications, : 

© Acetaminophen for Pain. 

° NSAIDs for pain and/or inflammation 


© Physical therapy goals, Outco 


tions (see Box 2-9) mes, and interven. 


* 


c. Patellar tendonosis/tendonopathy (“jumper’s knee’ 
e This is a degenerative condition of the pate 
lar tendon, typically of the deep aspect of th 
tendon. 
e May be related to overload and/or jumpin; 
related activities/sports. 
e May also be interrelated to patellofemoral dys 
function. 
e Diagnosis made by clinical examination. 
e Medications. 
o Acetaminophen for pain. 
o NSAIDs for pain and/or inflammation. 
© Corticosteroid injection or by mouth. 
° Physical therapy goals, outcomes, and interver 
tions. 
o Refer to intervention for general tendonosisj 
tendonopathy. 
4. Pes anserine bursitis. 
a. Typically caused by overuse or a contusion. 
b. Must be differentiated from tendonitis. 
© Diagnosis made by clinical examination. Diffet 
sacle rites contractile condition by compari 
de Kaa A PROM, and resistive tests. 
Acetaminophen for pain. 
NSAIDs for pain and/or infl : 
e Corticost Site ammation. 
“roid injection or by mouth. 


e. Physi 
5 Tais cal therapy goals, outcomes, and interventio" 
res INVolvin ee joint 


a. Femoral condyle 
* Medial femo | i 
ra i 
a tomica] ae Ost often involved due 
u irae 
; ace etiological factors include raw 
Comme, MPacting, and avulsion forces. 

inea mechanism of injury is a fal, 

Jected to a shearing force. 


Evaluation, Differential Diagnosis, Prognosis, and Plan of Care of Musculoskeletal Conditions 105 


BOX 2-9 © Patellofemoral Pain Clinical Practice Guidelines 


Diagnosis 
Should use reproduction of retropatellar or peri in wi i i iviti 
Ays : peripatellar pain with squatting and other functional activities that load the 
patellofemoral joint (PFJ) in flexed positions as diagnostic tests (A-strong recommendation, Level I). 
Should diagnose PFP with the following criteria (B-moderate recommendation, Level Il): 
e Presence of retropatellar or peripatellar pain 


e Reproduction of pain with squatting, stair climbing, prolonged sitting, or other functional activities that load the PFJ in a 
flexed position 


e Exclusion of all other conditions that May Cause anterior knee pain 
May use the patellar tilt test to support diagnosis of PFP (C-weak recommendation, Level Ili). 


Classification 


Four subcategories based on predominant impairments present (Fexpert opinion, Level V). 


e Overuse/overload without other impairment: increase in frequency/intensity/duration of loading that surpasses ability to 
recover 
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e Muscle performance deficits: impaired hip or knee muscle performance 
e Movement coordination deficits: excessive or poorly controlled knee valgus during dynamic tasks 


e Mobility impairments: foot hypermobility and/or flexibility deficits in the hamstrings, quadriceps, gastrocnemius, soleus, 
lateral retinaculum, or iliotibial band 


Examination 


Outcome measures (A-strong recommendation, Level 1). 


e Should use Anterior Knee Pain Scale (AKPS), patellofemoral pain and osteoarthritis subscale of the Knee Injury and 
Osteoarthritis Outcome Score (KOOS-PF), or the visual analog scale (VAS) for activity to measure pain and function. 
Should use VAS for worst pain, VAS for usual pain, or Numeric Pain-Rating Scale (NPRS) to measure pain. 


Activity limitations/physical performance measures: should administer clinical or field tests that reproduce pain and assess 
lower extremity movement coordination, such as squatting, step-downs, and single leg squats (B-moderate recommendation, 
Level 41). 


Activity limitations/physical impairment measures: may assess patellar provocation, patellar mobility, foot position, hip and thigh 
muscle strength, and muscle length (C-weak recommendation, Level Ill). 


interventions 


Combined interventions (A-strong recommendation, Level Í). 

¢ Should combine PT interventions with exercise as the critical component 

» Should consider addition of foot orthoses, patellar taping, patellar mobilizations, and lower extremity stretching 
Specific modes of exercise therapy (A-strong recommendation, Level I). 

° Should include both hip and knee exercises. 

» Hip exercises should target posterolateral hip muscles. 

° Knee exercises may include weight-bearing or non-weight-bearing exercises. 

Patellar taping: may use tailored patellar taping in combination with exercise therapy (B-moderate recommendation, 


Level II). 
Patellofemoral knee orthoses (bracing): should not prescribe patellofemoral knee orthoses (B-moderate recommendation, 


Level II). 

Foot orthoses: should prescribe prefabricated foot orthoses for patients with greater than normal pronation, only for the 
short-term (up to 6 weeks) (A-strong recommendation, Level I). 

Should not use visual biofeedback on lower extremity (B-moderate recommendation, Level Il). 

Running gait retraining (B-moderate recommendation, Level Il). 

e May use gait retraining consisting of multiple sessions of cuing to adopt a forefoot-strike pattern (for rearfoot strike runners) 


(Continued) 
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BOX 2-9 © Patellofemoral Pain Clin 


| © May use cuing to increase running cadence 


eal Practice Guidelines (Continued) 


ion while running = : 
o May use cuing to reduce peak hip adduction ed exercises: may use blood flow restriction plus high-repetition 


Blood flow restriction training plus high-repetition knee-target 
knee exercises for those with limiting pain 


ful resisted knee extension (Fexpert opinion, Level V). 


Should not use dry needling (A-strong recommendation, Level !) 


manipulation/mobilization (A-strong recommendation, Level l). 3 
À ical = eae ultrasound, cryotherapy, iontophoresis, electrical stimulation, and therapeutic laser 
Should not use biophysical agents, À 


(B-moderate recommendation, Level Il). 


; -wei t, when appropriate, and the importance 
E les load management, body-weight management, 
May include specific patient education on 


of adherence to active treatments (F-expert opinion, Level V). 


from Patellofemoral Pain, Clinical Practice Guidelines, Orthopedic Section, APTA, Summary of Recommendations. JOSPT: 


CPG1-CPG95, 2019. 


9(49): 


Leve! 1 evidence and Grade A recommendations are highlighted in the table with bold font. 
See Table 16-4 in Chapter 16 for levels of evidence and grades of recommendation. 


b. Tibial plateau. 
¢ Common mechanism of injury is a combination 
of valgum and compression forces to knee when 
knee is in a flexed position. 
e Often occurs in conjunction with a medial col- 
lateral ligamentous injury. 
c. Epiphyseal plate. 
e Mechanism of injury is frequently a weight- 
bearing torsional stress. 
¢ Presents more frequently in adolescents where an 
ACL injury would occur in an adult. 
d. Patella. 
e Most common mechanism of injury is a direct 
blow to patella due to a fall. 
e. Plain film imaging most likely unless complex 
fracture, which requires CT (see Box 2- 10) 
f. Medications. 
* Acetaminophen for pain. 
° NSAIDs for pain and/or inflammation 
g. Physical therapy goals, outcomes, and inte 
° Physical therapy intervention emphas 
of function without Pain. 


ventions. 
IZes return 


Conditions of the Lower 
l, Aj TERENE syndrome. 
a. Elevate compartment anteri 
{ enor, lateral, Posterior) 


Pressure that results in o i 
; = 
b. Usually the result of direct ae Hes. 


c. Six “P's” of co z ma and/or fracty 
¢ Pain. partment syndromes, k 
° Palpable tendern 
° Paresthesiz = 


e Paresis. 

e Pallor. 

e Pulselessness. 
d. Diagnosis made by clinical examination; compart- 

ment pressure testing after exercise may confirm 

the diagnosis. 


RED FLAG: Acute compartment syndromes are medi- 
cal emergencies that may require immediate surgi- 
cal intervention (fasciotomy) to relieve the pressure 
on the muscles and neurovascular contents of the 
compartment. 


2. Chronic exertional compartment syndrome. 
a. Result of elevated Compartment (anterior, lateral, pos- 
terior) pressure that restricts blood flow to muscles. 
b. Symptoms depend on the compartment invo 
anterior is most common with resulting pain in the 
anterolateral leg region but may also present wi 
paresthesia. 
c. Diagnosis made by clinical examination; compa 
ment Pressure testing after exercise may co 
e diagnosis 
d. : hysical therapy goals, outcomes, and intervention” 
duction in loading with a gradual retum $ 
VA may require orthoses, change in eg 
; bey or change in training surface. af 
A Tetraining to a nonrearfoot strike ™ 


“crease forces in the anterior compartment y 
à 5 


Fun ; - 
TA ja taining and resistance trainin 
tion 3 “BPtove strength, endurance, prop"! 
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BOX 2-10 © Ottawa Knee Rules 


ə Age 55 years or older, or 


e Tenderness of the fibular head, or 
ə inability to flex knee to 90°, or 


To apply the Ottawa Knee Rules accurately: 


systematic review. Ann Intern Med. 2004; 140: 121-124. 


3. Medial tibial stress syndrome. 

a Overuse injury of the posterior tibialis and/or the 
medial soleus, resulting in periosteal inflammation 
at the muscular attachments. 

b. Etiology is thought to be excessive pronation. 

c. Pain elicited with palpation of the distal postero- 
medial border of the tibia. 

d. Diagnosis made by clinical examination. 

e. Medications. 

e Acetaminophen for pain. 

e NSAIDs for pain and/or inflammation. 

£ Physical therapy goals, outcomes, and interventions. 
e Correction of muscle imbalances and biome- 

chanical faults using strengthening, endurance, 
and coordination exercises. 

e Flexibility exercises for anterior compartment 
muscles as well as the triceps surae to gain resto- 
ration of normal function. 

4. Stress fractures. 

a Overuse injury resulting most often in miao- 
fracture of the tibia or fibula. 

b. 49% of all stress fractures involve the tibia, and 
10% involve the fibula. , 

c. Three common etiologies: abnormal biomechani- 
cal alignment, poor conditioning, and improper 
training methods. : 

d. Diagnostic tests utilized: plain film imaging, bone 
scan, MRI. 

e. Medications. 

* Acetaminophen for pain. i 

e NSAIDs for pain and/or inflammation. i 

£ Physical therapy goals, outcomes, and interventions. 
© Correction of muscle imbalances and biome- 

chanical faults using strengthening, endurance, 
and coordination exercises. 


Sr a OE I E eee E : 


A knee xTay Series is only required for patients with knee injury and who have any of the following: 


e isolated patellar tendemess without other bone tenderness, or 


e inability to bear weight immediately after injury and in the emergency department. 


o Test is designed to rule out fractures after acute knee injury. 
e Advised to order radiography with one or more positive answers. 
z Negative rest results are considered highly diagnostic of the absence of fracture. 


Adapted from: Bachmann LM, Haberzeth S, Steurer J, ter Riet G. The accuracy of the Ottawa Knee Rules to rule out knee fractures: a 


e Flexibility exercises for anterior compartment 
muscles as well as the triceps surae to gain resto- 
ration of normal function. 


Foot and Ankle Conditions 

1. Ligament sprains (see Box 2-11). 
a. 95% of all ankle sprains involve lateral ligaments. 
b. The most common grading system is as follows: 

e Grade I: no loss of function, with minimal tear- 
ing of the anterior talofibular ligament. 

e Grade II: some loss of function, with partial dis- 
ruption of the anterior talofibular and calcane- 
ofibular ligaments. 

e Grade III: complete loss of function, with com- 
plete tearing of the anterior talofibular and cal- 
caneofibular ligaments, with partial tear of the 
posterior talofibular ligament. 

c. Diagnostic tests utilized: plain film imaging (see 

Box 2-12). 

d. Instability is evaluated using anterior drawer and 
talar tilt special tests. 
e. Medications. 

e Acetaminophen for pain. 

e NSAIDs for pain and/or inflammation. 

f. Physical therapy goals, outcomes, and interventions. 
¢ Physical therapy intervention is varied, depending 
on whether the patient undergoes a surgical pro- 
cedure as well as type of surgery that is performed. 

e Reduction of pain and inflammation utilizing 
modalities, soft tissue techniques, and manual 
therapy techniques, such as oscillations. 

* Correction of muscle imbalances and biome- 
chanical faults using strengthening, endurance, 
coordination, and flexibility exercises to gain res- 
toration of normal function. 
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BOX 2-11 © Ankle Ligament Sprains Clinical Practice Guideline 


———————— 


Diagnosis/Classification 
Acute lateral ankle sprain (LAS) (B-moderate recommendation, Level I!) 


e Evaluation should include: age, BMI, pain coping Strategies, report of instability, history o haa a sabe Sal: E bear 
weight, pain with weight-bearing, ankle dorsiflexion range of motion, medial joint line tenderness, ; Jumping 
ability. i ierra 

e Use special tests, such as reverse anterolateral drawer test, anterolateral talar palpation, and traditional anterior drawer test 
with a thorough history and physical examination to aid in diagnosis. 

Chronic ankle instability (CAI) (B-moderate recommendation, Level ll) 


e Evaluation may include: previous treatment, number of sprains, pain level, self-report function, sensorimotor movement 
system assessment. 


° To assist with diagnosis, use valid/reliable discriminative instruments (Cumberland Ankle Instability Too! or Identification of 
Functional Ankle Instability) and a battery of functional performance tests. 


Examination 
Patient-reported Outcome Measures (A-strong recommendation, Level |) 


° Use valid/reliable measures: PROMIS physical function and pain interference, Foot and Ankle Ability Measure (FAAM}, 
and Lower Extremity Functional Scale (LEFS). 


° Utilize at baseline and at least 1 follow-up. 
Physical Impairment Measures (A-strong recommendation, Level }) 


e Include objective measures of ankle swelling; ROM; talar translation and inversion, and single-leg balance. 


° Specifically include: weight-bearing lunge test, static si 
balance the Star Excursion Balance Test. 


Physical Performance Measures (B-moderate recommendation, Level |!) 
e Use valid/reliable measures at baseline and 2 or more follow-up periods. 
© Specifically include: single leg hopping under timed conditions. 


ngle leg balance on firm surface with eyes closed, dynamic 


Interventions 


Acute Lateral Ankle Sprain (A-strong recommendation, Level |) 
° For primary prevention, should Prescribe prophylactic bracing, 


e For severe injuries, may immobilize fo 


° Should implement structured therapeutic exe 


Ei rcise prograr i 
muscular training, postural Program that includes 


reeducation and balance training 


¢ Should use manual therapy (lymphatic draina 
exercise to reduce swelling, 


* Should NOT use ultrasound. 
Chronic Ankle Instability (A-stron 
° Should prescribe proprioceptive and 

dani ved atebbaty pti neuromuscular therapeutic exercise to im 


Protected active ROM, stretching, neuro- 
: both in the clinic and at home. Z : 

k ge, soft tissue mobili 7 nA a: eee » f 
Improve mobility, and normalize a and joint Mobilization) in conjunction with 


anual therapy (grade joint mobilizati 
| : ions, i i 
weight-bearing dorsiflexion and dynamic b; lance in the chores Rites 
s pps 1 Strength; Level=Level of Evidence 
and Grade A recommendations ighli 

See Table 1 are highlighted in th 

ay 2 x int for Levels of Evidence and Grades of “ee = ess g 
Summary of uty and Movement Coordi ce onnon 


Nation Impairments: Ankle |; pth 
s s e * ’ 
YOSPT (4151: CPG1.54., 2021 gament Sprains Revision 2021, Orthopedic Section 


bilizations with movement) to imP! 


PP na . 
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BOX 2-12 © Ottawa Ankie and Foot Rules 


An ankle x-ray series is only required if there is an 
1. Bone tenderness from the posterior edge or ti 
2. Bone tendemess from the Posterior edge or ti 
3. Inability to take 4 complete Steps both immed 


1. Bone tenderness at the base of the fifth metatarsal, or 
2. Bone tendemess of the navicular, or 


To apply the Ottawa Ankle Rules accurately: 
e Palpate the entire distal 6 cm of the fibula and tibia. 


e Do not use for patients under 18 years of age. 


y pain in the malleolar zone and any of these findings: 

p of the lateral malleolus extending 6 cm proximally, or 

p of the medial malleolus extending 6 cm proximally, or 
it lately and in the emergency department. 

A foot xray series is only required if there is any pain in the midfoot zone and any of these findings: 


3, Inability to take four complete Steps both immediately and in the emergency department. 


e Do not neglect the importance of medial malleolar tenderness. 


Adapted from Stiell IG, McKnight RD, Greenberg GH, et al. Implementation of the Ottawa Ankle Rules. JAMA. 1994; 271: 827-832. 


e Biomechanical faults caused by joint restrictions 
should be corrected with joint mobilization to 
the specific restrictions identified during the 
examination. 

e Progression to functional training based on 
patient's occupation and/or recreational goals. 

2. Achilles tendinosis/tendinopathy (see Box 2-13). 
a. This is a degenerative condition of the Achilles’ 
tendon. 
b. Clinical examination including Thompson's test 
helps to identify this condition. 
c. Medications. 

e Acetaminophen for pain. 

e NSAIDs for pain and/or inflammation. 

© Corticosteroid injection or by mouth. 

d. Physical therapy goals, outcomes, and interventions. 

o Refer to intervention for general bursitis/tendoni- 
tis/tendonosis. 

3. Fractures of the foot and ankle (see Box 2-12). 

a.Unimalleolar involves the medial or lateral 
malleolus. 

b. Bimalleolar involves the medial and lateral malleoli. 

c. Trimalleolar involves the medial and lateral 
malleoli, and the posterior tubercle of the distal 
tibia. ie 

d. Diagnostic tests utilized: plain film imaging. ‘ 

e Growth plate fractures are a concern, since bone 
growth can be affected. Types Ill and IV fractures, 
according to the Salter Harris classification, are of 
most concern and can have a high complication 
rate (see Table 2-31). 

e. Medications. 


e Acetaminophen for pain. 
e NSAIDs for pain and/or inflammation. 


f. Physical therapy goals, outcomes, and interventions. 
e Physical therapy intervention emphasizes return 

of function without pain. 

e Functional training and restoration of muscle 
imbalances using exercise to normalize strength, 
endurance, coordination, and flexibility. 

e Early PROM is important in preventing capsular 
adhesions. 

4. Tarsal tunnel syndrome. 

a. Entrapment of the posterior tibial nerve or one of 
its branches within the tarsal tunnel. 

b. Over/excessive pronation, overuse problems result- 
ing in tendonitis of the long flexor and posterior 
tibialis tendon, and trauma may compromise space 
in the tarsal tunnel. 

c. Symptoms include pain, numbness, and paresthe- 
sias along the medial ankle to the plantar surface 
of the foot. 

d. Diagnostic tests utilized: electrodiagnostic tests. 

e. Positive Tinel’s sign at the tarsal tunnel. 

f. Medications. 

e Acetaminophen for pain. 

e NSAIDs for pain and/or inflammation. 

e Neurontin for neuropathic pain. 

g. Physical therapy goals, outcomes, and interven- 
tions. 

e Intervention includes the use of orthoses to 
maintain neutral alignment of the foot. 

e If abnormal neurotension is present, neurody- 
namic mobilization may be indicated. 

5. Flexor hallucis tendonopathy. 

a. Identified as a tendonitis in the acute stage, or can 

present as a chronic tendonosis. Commonly seen 


in ballet performers. 


er 


« 10 
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BOX 2-13 © Achilles’ Tendinopathy Clinical Practice Guideline 


Differential Diagnosis , | . a 
e Consider other diagnoses when activity limitations or function are not consistent with Diagnosis/Classification or SYMpto, 


do not resolve with interventions (Fexpert opinion, Level V) 


Examination 


Risk Factors (B-moderate recommendation, Level |!) | 
® Abnormal ankle dorsiflexion and subtalar ROM, decreased plantar flexion strength, increased foot pronation 


e Obesity, hypertension, hyperlipidemia, and diabetes 

e Faulty equipment, training errors, and environmental factors 

Activity Limitation Measures (B-moderate recommendation, Level ll) 

e Include objective and reproducible assessment of ability to walk, descend stairs, perform unilateral heel raises, and Single 
limb hop 

Physical Impairment Measures (B-moderate recommendation, Level |!) 


e Include measuring dorsiflexion and subtalar ROM, plantar flexion stren 
and pain on palpation over the episode of care 

Outcome and Physical Performance Measures 

e Use the Victorian Institute of Sport Assessment-Achilles (VISA-A) to assess pain and stiffness (A-strong recommenda. 
tion, Level !) 

e Use the Foot and Ankle Ability Measure (FAAM) or the Lower Extremity Functional Scale (LEFS) to assess activity 
and participation (A-strong recommendation, Level l) 

e Include hop tests and heel raise endurance tests, as appropriate (B-moderate recommendation, Level ll) 


gth, static arch height, forefoot alignment, endurance, 


Diagnosis/Classification 
e Pain located 2-6 cm proximal to Achilles tendon insertion that began gradually (C-weak recommendation, Level II!) 
e Positive arc sign and Royal London Hospital test (C-weak recommendation, Level Ill) 


Interventions 


e Use mechanical loadin (eccentric or heavy- i $ : : 
(A-strong eom mandation, Level |) ey ons: slow velocity) exercise to decrease pain and increase function 


e Educate patient that complete rest is not indicated: continue wi ivi ithi i . ili 
tation (B-moderate recommendation, Level Il) i Sawin activity within pain toler ance while participating in rehabilt- 


Adapted from Achilles’ Tend; ini ; 
A1-38, 2018, ndinopathy, Clinical Practice Guidelines, Ortho 


Level 1 i 
rg and Grade A recommendations are highlighted in the 


Pedic Section, APTA, Summary of Recommendations. JOSP!. 486k 


table with bold font. 
ommendations. 
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“Salter-Harris Fracture Classification 
TYPE ANATOMICAL DEFORMITY COMMON CAUSE 


Entire epiphysis 


1 Entire epiphysis and por- 
tion of the metaphysis 


il Portion of the epiphysis 


IV Portion of the epiphysis 
and portion of the 
metaphysis 


V Nothing “broken off”; 


compression injury of 


the epiphyseal plate 


Caused by shearing, torsion, 


or avulsion forces. 
Usually caused by a shear 


or avulsion with angular 


force. Most common type. 


Typically occurs when the 
growth plate is partially 


fused. Rare, but most com- 


monly occurs to the distal 
tibia in adolescents. 


Similar to Type Ill. Most com- 
monly seen in the distal 
humerus. 


This is caused by a compres- 
sion or crush injury of the 
epiphyseal plate, with no 
associated epiphyseal or 


GENERAL PROGNOSIS 


Good, with very few complications 


to growth of the bone. 


May cause decreased bone 
growth, but typically minimal, 
so limited negative impact on 


long-term function. 


This type of fracture may lead to 
long-term problems secondary 
to the fracture, crossing the 
physis and extending into the 
articular surface of the bone. 
Even with this potential, the 
prognosis is typically favorable, 
since these fractures rarely result 
in significant deformity. 


Since this fracture interferes with 
the cartilage growth, it may 
lead to premature focal fusion 
of the involved bone causing 
deformity of the joint. 


Type V fractures are associated 
with growth disturbances at the 
physis, and generally will have 
a poor functional prognosis. 


Relocated if necessary, and 
immobilized with cast. 


Relocated and immobilized 


with cast. 


Relocated and immobilized. 
Occasionally requires 
surgical intervention (e.g., 
ORIF). A specific fracture 
known as the Tillaux frac- 
ture (a Type Ill fracture of 
the distal tibia) has a par- 
ticularly poor prognosis. 


a 


Generally, surgery {e.g., ORIF) 
is necessary to restore 
alignment. Prognosis is 
correlated to quality of 
alignment achieved. 


These are usually found “after 
the fact,” so no immediate 
intervention is provided. 


If it is identified acutely, 


patient is placed on 
non-weight-bearing 
protocols. 


metaphyseal fracture. 


7. Equinus. 

a. Etiology can include congenital bone deformity, 
neurological disorders such as cerebral palsy, con- 
tracture of gastrocnemius and/or soleus muscles, 
trauma, or inflammatory disease. 

b. Deformity observed: plantar flexed foot. 

c. Compensation secondary to limited dorsiflexion 
includes subtalar or midtarsal pronation. 

d. Diagnosis made by clinical examination, including 
thorough biomechanical lower quarter exam. 

e. Physical therapy goals, outcomes, and interven- 
tions. 

e Physical therapy intervention includes flexibil- 
ity exercises of shortened structures within foot, 
joint mobilization to joint restrictions identi- 
fied in examination, strengthening to intrinsic 
and extrinsic foot muscles, and orthotic man- 
agement. 

8. Hallux valgus. 

a. Etiology is varied to include biomechanical mala- 
lignment (excessive pronation), ligamentous laxity, 
heredity, weak muscles, and footwear that is too 
tight. 

b. Deformity observed: a medial deviation of head of 
first metatarsal from midline of body; metatarsal 


b. Medications. 
e Acetaminophen for pain. 
e NSAIDs for pain and/or inflammation. 
e Corticosteroid injection or by mouth. 

c Physical therapy goals, outcomes, and interventions. 
e Refer to intervention for general bursitis/tendo- 

nitis/tendonosis. 
6. Pes cavus (hollow foot). 

a. Numerous etiologies to include genetic predispo- 
sition, neurological disorders resulting in muscle 
imbalances, and contracture of soft tissues. | 

b. Deformity observed includes an increased height 
of longitudinal arches, dropping of anterior arch, 
metatarsal heads lower than hindfoot, plantar flex- 
ion and splaying of forefoot, and claw toes. 

c. Function is limited due to altered arthrokinemat- 
ics, reducing ability to absorb forces through 
foot. 

d. Diagnosis made by clinical examination including 
thorough biomechanical lower quarter exam. 

e. Physical therapy goals, outcomes, and interventions. 
e Intervention includes patient education empha- 

sizing limitation of high-impact sports (e.g. 
long-distance running and ballet), use of proper 
footwear, and fitting for orthoses. 


_ 
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and base of proximal first phalanx move medially, 
while distal phalanx then moves laterally. i 
c. Normal metatarsophalangeal angle is 8 -20 = 
d. Diagnosis made by clinical examination, including 
thorough biomechanical lower quarter exam. — 
e. Physical therapy goals, outcomes, and interventions. 

e Early orthotic fitting and patient education. 

e Later management requires surgery, followed by 
flexibility exercises to restore normal function, 
strengthening exercises, and possible joint mobi- 
lization to identified restrictions. 

9. Metatarsalgia. 

a. Etiologies. 

Mechanical: tight triceps surae group and/or Achil- 
les’ tendon, collapse of transverse arch, short first 
ray, pronation of forefoot. 

ə Structural changes in transverse arch, possibly 
leading to vascular and/or neural compromise in 
tissues of forefoot. 

e Changes in footwear. 

b. Complaint frequently heard is pain at first and sec- 
ond metatarsal heads after long periods of weight- 
bearing. 

c. Diagnosis made by clinical examination including 
thorough biomechanical lower quarter exam. 

d. Medications. 


e Acetaminophen for pain. 
e NSAIDs for pain and/or inflammation. 
¢ Neurontin for neuropathic pain. 
e. Physical therapy goals, outcomes, and interven- 
tions. 
2 pee includes correction of biomechani- 
abnormality (improving flexibility of triceps 
surae), modalities to decrease pain. 
: ree and/ or creation of orthoses. 
atient education regarding selection of footwear 


the following clin: 
r fascia, poet’ Clinical fing 


indlass 
g 


ngs: plantar medi 


ot-Marie-Tooth disease. 
10. S PNA muscular atrophy that affects motor ang 
nerves. 

k ay aa in childhood or adulthood. 

©. Initially affects muscles in lower leg and foot, by 
eventually progresses to muscles of hands and 
forearm. 

d. Slowly progressive disorder with varying degrees 
of involvement, depending on degree of genetic 
dominance. 

e. Diagnostic tests utilized: electrodiagnostic tests, 

f. Diagnosis made by clinical examination includ. 
ing thorough biomechanical lower quarter exam, 

g. Medications. 

e Acetaminophen for pain. 

e NSAIDs for pain and/or inflammation. 

e Neurontin for neuropathic pain. 

h. Physical therapy goals, outcomes, and interventions, 
e No specific treatment to prevent, since it is an 

inherited disorder. 

e Physical therapy intervention centers on pre- 
venting contractures/skin breakdown and maxi- 
mizing patient's functional capacity to perform 
activities. 

e Patient education and training regarding braces 
and ambulatory assistive devices. 

11. Plantar fasciitis (see Box 2-14). 
12. Forefoot/rearfoot deformities. 

a. Rearfoot varus (subtalar varus, calcaneal varus). 

> Pey abnormal mechanical alignment of 
tibia, shortened rearfoot soft tissues, or malur- 
ion of calcaneus. 

5 , 

p eae reid inversion of calcaneus 

e OiaghGle Tn joint is in neutral position. 
ade by clinical ination indu 
ing thorough bio cal examination IN 

mechanical lower quarter exalt: 


. >t Negative pain after initi pas 
"NG with poor hen tes alih ota po with eet 
Sorption (B- nels sign, limi 
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Interventions 

Manual Therapy (A-strong recommendation, level }) 
» Joint and soft tissue mobilization 

Stretching (A-strong recommendation, level 1) 


e Should use taping (1-3 weeks) 


e Should prescribe night splints (1-3 months) 
Physical Agents 
e Other therapeutic modalities are not 


il, Il, and IV) and phonophoresis (C 
cannot be recommended 


BOX 2-14 © Heel Pain-Plantar Fasciitis Clinical Practice Guideline (Continued) 


e Should use fascia-specific and gastrocnemius-soleus stretching (1-4 months) 
Taping, Orthoses, and Night Splints (A-strong recommendation, level {) 


e Should use foot orthoses to support medial longitudinal arch and cushion the heel (2 weeks to 1 year) 


particularly recommended. May use lowevel laser (C-weak recommendation, levels 
-weak recommendation, levels li, III, and IV) to reduce pain. Ultrasound and dry needling 


Adapted from Heel Pain, Plantar Fasciitis, Orthopedic Section, APTA, Summary of Recommendations. JOSPT; 4(38): A2-A3, 2014. 
Level 1 evidence and Grade A recommendations are highlighted in the table with bold font. 


See Table 164 in Chapter 16 for Levels of Evidence and Grades of Recommendations. 


e Physical therapy goals, outcomes, and interven- 
tuons. 
o Regaining proper mechanical alignment. 
o Improving flexibility of shortened soft tissues. 
o Orthotic fitting and patient education regard- 
ing selection of footwear. 
b. Rearfoot valgus. 

e Etiology: abnormal mechanical alignment of 
the knee (genu valgum), or tibial valgus. 

e Deformity observed: eversion of calcaneus with 
a neutral subtalar joint. 

è Due to increased mobility of hindfoot, fewer 
musculoskeletal problems develop from this 
deformity than with rearfoot varus. 

e Diagnosis made by clinical examination, includ- 
ing thorough biomechanical lower quarter 
exam. . 

e Physical therapy goals, outcomes, and interven- 
tions. 

o Regaining proper mechanical alignment. 
o Improving flexibility of shortened soft tissues. 
o Orthotic fitting and patient education regard- 
ing selection of footwear. 
c. Forefoot varus. =o 

e Etiology: congenital abnormal deviation of 
head and neck of talus. 

© Deformity observed: inversion of forefoot when 
subtalar joint is in neutral. 

e Diagnosis made by clinical examination, includ- 
ing thorough biomechanical lower quarter exam. 

e Physical therapy goals, outcomes, and interven- 
tions. 

o Regaining proper mechanical alignment. 
o Improving flexibility of shortened soft tissues. 


o Orthotic fitting and patient education regard- 
ing selection of footwear. 
d. Forefoot valgus. 
e Etiology: congenital abnormal development of 
head and neck of talus. 
e Deformity observed: eversion of forefoot when 
the subtalar joint is in neutral. 
e Diagnosis made by clinical examination, includ- 
ing thorough biomechanical lower quarter exam. 
e Physical therapy goals, outcomes, and interven- 
tions. 
o Regaining proper mechanical alignment. 
o Improving flexibility of shortened soft tissues. 
o Orthotic fitting and patient education regard- 
ing selection of footwear. 


Spinal Conditions 


Muscle Strain 

1. May be related to sudden trauma, chronic or sus- 
tained overload, or abnormal muscle biomechanics 
secondary to faulty function (abnormal joint or mus- 
cle biomechanics). 

2.Commonly will resolve without intervention, but if 
trauma is too great or if related to chronic etiology, 
patient will benefit from intervention. 

3. Diagnosis made by clinical examination through 
comparing results of flexibility (AROM/PROM), resis- 
tive tests, and palpation. 

4. Physical therapy goals, outcomes, and interventions. 
a. Biomechanical faults caused by joint restrictions 

should be corrected with joint mobilization. 
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BOX 2-18 Neck Pain Clinical Practice Guideline 


OSS a ee 


ifferential Diagnosis (A-strong recommendation, Level l) 


assessments and utilizi 
Determine appropriateness of physical therapy and need for referral by performing 
ð 


| dysfunction atin 
i anial nerve dy unction, 
i ing studies to determine presence of serious pathology (fracture, unexplained cr ca neer 
iinan instability, arterial insufficiency, infection) 


Examination 


istent risk factors, 
° Risk factors: female gender and prior history of neck pain are the strongest and most consist s. Older 


tor hi back pain may al : 
age, high job demands, smoking history, low social/work support, and prior history of low Pp y also be rish 
factors (A-strong recommendation, Level l) 


° Use validated outcome measures (e.g., Neck Disabili 
| to pain, function and psychosoci 


e neurody- 
and Valsalva test. For neck pain with movement coordination impairment add 
r muscle endurance tests (B-moderate recommendation, Level 1 


| Diagnostic Classification 
e Determine if acute, subacute, or chronic and consider other factors, such as biopsychosocial elements and tissue irritability, in 
deciding treatment types and dosage 


e Use motion limitations, headache, trauma history, and referred or radiating pain to Classify the neck pain into Categories 
(C-weak recommendation, Level lll) 


~ Neck pain with mobility deficits 

— Neck pain with movement coordinati 
— Neck pain with headache of cervicog 
~ Neck pain with radiating pain 


On impairm 


ents (including whiplash associated disorder (WAD) 
enic origin 


interventions: Neck Pain with Mobility Deficits 
* Acute: thoracic manipulat 


ion, neck ROM, home ROM exercise 
ening (B-moderate recommendation, Level |i) 


intermittent traction 
p ain a » endurance exercises for trunk 
any cognitive or affective disor ders (C-weak recommendation ; pels and neck that Promote active lifestyle and address 


e FA e, Minimize use of a cervical 
Mobilization: s ' ©aSSurances t at recovery will occur 
e 


$ Ba endur ance; flexibility; postural; 
. ommendati 
ó cation; mobilization: aa a E ʻecommendation, Level 111) eal 
. Sage t r 
dation, Level Ii 9 Principles of Cognitive beh 


gs gthenin flexibili r 

ngt g, exibility, endurance, a 
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BOX 2-15 © Neck Pain Clinical Practice Guideline (Continued) 


e Subacute: cervical mobilization/manipulation (B-moderate recommendation, Level I!) 
e Subacute: C1-2 self-SNAG (C-weak recommendation, Level Iil) 


e Chronic: cervical or thoracic mobilization/mani i i i 
, pulation, shoulder girdle an rance and strengthenin 
(B-moderate recommendation, Level 1t) : ee ee r r 


Interventions: Neck Pain with Radiating Pain 


: carpi and stabilizing exercises; low-level laser, possible short-term use of a cervical collar (C-weak recommenda- 


e Chronic: stretching, Strengthening, cervical/thoracic mobilization/manipulation, education and counseling to participate in 
activities and movement, mechanical intermittent cervical traction (B-moderate recommendation, Level II) 


Adapted from Neck Pain: Revision 2017, Orthopedic Section, APTA, Summary of Recommendations. JOSPT: 7(47): A2-A3, 2017 
Level 1 evidence and Grade A recommendations are highlighted in the table with bold font. 
See Table 16-4 in Chapter 16 for Levels of Evidence and Grades of Recommendations. 
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BOX 2-16 © Low Back Pain Clinical Practice Guideline 


Differential Diagnosis 


e Consider serious medical conditions or psychosocial factors and refer to an appropriate medical practitioner, if 
activity limitations or body structure are not consistent with low back pain diagnosis/classifications, or if symptoms 
are not resolving with interventions (A-strong recommendation, Level |) 


Examination 


Risk Factors 
e Multifactorial, population specific, and only weakly associated with the development of low back pain; two categories 
of suspected risk factors for low back pain are individual and activity-related (work and leisure) factors (B-moderate 


recommendation, Level |!) 


Outcome Measures 
* Should use validated self-report questionnaires (e.g., Oswestry Disability Index) to establish baseline and on-going 
status relative to pain, function, and disability (A-strong recommendation, Level I) 


Activity Limitation Measures 
è Should routinely assess activity limitation using validated performance-based measures throughout the episode of care 


(Fexpert opinion, Level V) 


Diagnostic Classification 


e Determine clinical course of low back pain as 
° If no signs/symptoms of serious medical or psychological conditions, should classify based on associated findings 


(B-moderate recommendation, Level I): 
- Mobility impairments in thoracic, lumbar, or sacroiliac regions 


~ Referred or radiating pain to a lower extremity 
- Generalized low back pain 


acute, subacute, recurrent, or chronic 


Interventions 


Clinical Course (E-theoretical/foundational, Level V) 

* Should place emphasis on interventions that prevent recurrences or transition from acute and subacute to chronic low 
back pain 

Manual Therapy (A-strong recommendation, Level I) 

* Thrust manipulation to reduce pain with acute low back and back-related buttock or thigh pain 


(Continued) 
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BOX 2-16 O Low Back Pain Clinical Practice Guideline (Continued) 
bacut 

° Thrust and nonthrust mobilization to reduce pain and improve spine and hip mobility with subacute ang chronic 
back involvement 


i ion, Level | 
| Trunk Coordination, Endurance, and Strengthening Exercises (A-strong recommendation, Le ) 


° Trunk coordination, endurance and strengthening exercises with subacute and chronic low back pain ang Post. 


lumbar micro-discectomy 
Centralization Procedures (A-strong recommendation, Level i) 
° Repeated movements, exercises or procedures to promote reductions of symptoms with acute low back pain with 
related lower extremity pain 


° Repeated exercises in a specific direction 
acute, subacute, or chronic low back pain 


Flexion Exercises (C-weak recommendation, Level IIl) 


| ° Flexion exercises in older patients with chronic low back pain with radiation combined with manual therapy, Strengthening, 
nerve mobilization, and progressive walking 


| Lower-Quarter Nerve Mobilization (C-weak recommendation, Level IIl) 

| © Lowerquarter nerve mobilization with subacute and chronic low back pain with accompanying radiating pain 
Traction (D-conflicting evidence, Level IV) 
© There is Conflicting evidence for use of intermittent lumbar traction 


(determined by response) to improve mobility and reduce symptoms wit 
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b. Perform flexion-based exercise and exercises that 
promote dynamic stability throughout the trunk 
and pelvis. 

c. Avoid extension and/or other positions that nat- 
row the spinal canal or intervertebral foramen (i.e, 
extension, ipsilateral side-bending, and ipsilateral 
rotation). 

d. Manual and/or mechanical traction. 

e Traction. 

o Cervical spine positioned at 15° of flexion to 
provide the optimum intervertebral foraminal 
opening. 

o Contraindications include joint hypermobil- 
ity, pregnancy, rheumatoid arthritis, Down 
syndrome, or any other systemic disease that 
affects ligamentous integrity. 


Disc Conditions 

1. Internal disc disruption (see Table 2-8). 

a. Internal structure of disc annulus is disrupted; 
however, external structures remain normal. Most 
common in lumbar region. 

b. Symptoms include constant deep, achy pain, and 
increased pain with movement. No objective neu- 
rological findings, although patient may have 
referred pain in lower extremity. 

c. Regular CT or myelogram will not demonstrate any 
abnormal findings. Can be diagnosed by CT disco- 
gram or an MRI. 

d. Clinical examination helps to identify this condition. 

e. Medications. 

e Acetaminophen for pain. 

e NSAIDs for pain and/or inflammation. 

e Muscle relaxants. 

e Trigger point injections. 

e Corticosteroid injection or by mouth. 

f. Physical therapy goals, outcomes, and interventions. 
© Biomechanical faults caused by joint restrictions 

should be corrected with joint mobilization to 
the specific restrictions identified during the 
examination. 

e Spinal manipulation may be contraindicated for 
this condition. 

e Patient education regarding proper body 
mechanics, positions to avoid, limiting Tepetitive 
bending and twisting movements, limiting uppet 
extremity overhead and sitting activities, and car- 
rying heavy loads. 

2. Posterolateral bulge/herniation. 

a. Most commonly observed disc disorder of lumbar 
spine due to three structural deficiencies: 

è Posterior disc is narrower in height than anterior 
disc. 

è Posterior longitudinal ligament is not as strong 
and only centrally located in lumbar spine. 

e Posterior lamellae of annulus are thinner. 


b. Etiology: overstretching and/or tearing of annular 
rings, vertebral endplate and/or ligamentous struc- 
tures, from high compressive forces or repetitive 
microtrauma. 

c, Results in loss of strength, radicular pain, pares- 
thesia and inability to perform activities of daily 
living. 

d. Diagnostic tests utilized: MRI. 

e. Clinical examination helps to identify this condi- 
tion. 

f. Medications, 

e Acetaminophen for pain. 

e NSAIDs for pain and/or inflammation. 

e Muscle relaxants. 

e Trigger point injections. 

e Corticosteroid injection or by mouth. 

g. Physical therapy goals, outcomes, and interven- 
tions. 

e Exercise program to promote dynamic stability 
throughout trunk and pelvis and to provide opti- 
mal stimulus for regeneration of disc. 

e Positional gapping for 10 minutes to increase 
space within region of space occupying lesion. If 
left posterolateral lumbar is herniation present: 

o Have patient side-lying on right side, with pil- 
low under right trunk (accentuating trunk side- 
bending right). 

o Flex both hips and knees. 

o Rotate trunk to left (or pelvis to right). 

o Patient can be taught to perform this at home. 

e Spinal manipulation may be contraindicated for 
this condition, particularly at the level of the her- 
niation. 

e Patient education regarding proper body 
mechanics, positions to avoid, limiting repetitive 
bending and twisting movements, limiting upper 
extremity overhead and sitting activities, and car- 
rying heavy loads. 

e Manual and/or mechanical traction. 

o Traction: cervical spine positioned at 15° of 
flexion to provide the optimum intervertebral 
foraminal opening. 

o Contraindications include joint hypermobil- 
ity, pregnancy, rheumatoid arthritis, Down 
syndrome, or any other systemic disease that 
affects ligamentous integrity. 

o Efficacy of traction for intervention of disc con- 
ditions is currently under scrutiny. 


3. Central posterior bulge/herniation. 


a. More commonly observed in the cervical spine but 
can also be seen in the lumbar spine. 

b. Etiology: overstretching and/or tearing of annu- 
lar rings, vertebral endplate, and/or ligamentous 
structures (posterior longitudinal ligament) from 
high compressive forces and/or long-term postural 
malalignment. 
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c. Results in loss of strength, radicular pain, pares- 


thesia, inability to perform activities of ay H 
ing and possible compression of the spinal core. 
Patient exhibits central nervous system symptoms, 
e.g., hyperreflexia and a positive Babinski reflex. 
d. Diagnostic tests utilized: MRI. A 
e. Clinical examination helps to identify this condition. 
f. Medications. 
e Acetaminophen for pain. 
e NSAIDs for pain and/or inflammation. 
e Muscle relaxants. 
è Trigger point injections. 
© Corticosteroid injection or by mouth. 
g. Physical therapy goals, outcomes, and interven- 
uons. 
o Refer to posterolateral intervention above. 
4. Anterior bulge/herniation is very rare due to struc- 
tural integrity of anterior intervertebral disc. 


Facet Joint Conditions 
1. Degenerative joint disease (DJD) Tables 2-8 and 2-27. 

a. Etiology: Part of normal aging process due to 
weight-bearing properties of facets and interverte- 
bral joints (see Table 2-8). 

b. Results in bone hypertrophy, capsular fibrosis, 
hypermobility or hypomobility of joint, and pro- 
liferation of synovium. 

c Symptoms include reduction in mobility of the 
spine, pain, and possible impingement of associ- 
ated nerve root, resulting in loss of strength and 
paresthesias. 

d. Diagnostic tests utilized: plain film imaging. 

e Clinical examination including lumbar quadrant 
test helps to identify this condition. 

f. Medications. 

e Acetaminophen for pain. 
e NSAIDs for pain and/or inflammation. 

e Muscle relaxants. 

è Trigger point injections. 

Corticosteroid injection or by mouth. 

g. Physical therapy goals, outcomes, 

e Exercise program to promote 
throughout trunk and pelvis a 
mal stimulus for regeneratio 
and/or capsule. 

e Biomechanical faults caus 
should be corrected with 
the specific restrictions į 
examination. 

¢ Spinal manipulatio 

2. Facet entrapoitan (Sane iA x RE 
a. Caused by abnormal S 


and interventions, 
dynamic stability 
nd to provide opti- 
n of facet cartilage 


ed by joint restrictions 
joint mobilization 
dentified during the 


lesion, which distends ming a space- ; 
Capsule and ca SCcupyin 
uses Pain, 


ble for patient, a 
b. Flexion 1S most aay p nd z 
‘on increases pain. | 
Clinical examination, including lumbar quad 
j test, helps to identify this condition. 


d. Medications. 
ə Acetaminopne! 
ə NSAIDs for pain a 
ə Muscle relaxants. — 
Trigger point injections. 
è A oiioid injection OF by mouth. 

e. Physical therapy goals, outcomes, and interventions 
e Positional facet joint gapping and/or manipula. 

tion are appropriate treatments. 


hen for pain. 
nd/or inflammation. 


Acceleration/Deceleration Injuries of 


Cervical Spine l 
1. Also known as Whiplash Associated Disorder or WAD 


(see Box 2-15). 

2 Occurs when excess shear and tensile forces are 
exerted on cervical structures. 

3. Structures injured may include facets/articular pro- 
cesses, facet joint capsules, ligaments, disc, anterior/ 
posterior muscles, fracture to odontoid process and 
spinous processes, TMJ, sympathetic chain ganglia, 
spinal and cranial nerves. 

4. Signs and symptoms. 

a. Early signs and symptoms include headaches, neck 
pain, limited flexibility, reversal of lower cervical 
lordosis and decrease in upper cervical kyphosis, 
vertigo, change in vision and hearing, irritability to 
noise and light, dysesthesias of face and bilateral 
upper extremities, nausea, difficulty swallowing 
and emotional lability. 

b. Late include chronic head and neck pain, limitation 
oe TMJ dysfunction, limited tolerance t0 

5 Se Msequilibrium, anxiety, and depression. 
excessive all ee aude postural chang 
pment, guarding with soft tissue fis 
of restricted ree Ny and gradual develop ma 
hain gmental motion, cranial and caudal © 

€ Injury (segmental h `J; 
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BOX 2-17 © Canadian C-Spine Rules | 


a a a em 


1. Any high-risk factor that mandates radiography? Yes 
Age 2 65 years OR 

dangerous mechanism? OR 
paresthesias in extremities 


Any low-risk factor that allows safe assessment 
of range of motion? 

Simple rear-end motor vehicle collision? OR 
sitting position in the emergency room OR 
ambulatory at any time OR 7 
delayed (not immediate) onset of neck pain OR 
absence of midline cervical spine tenderness 


Able to actively rotate 
right? Pe 


neck 45° to the left and 
ee oe Unable 


ʻA dangerous mechanism is considered to be a fall from an elevation of 3 feet or greater or three to five stairs; an axial load to the head 
(e.g., diving); a motor vehicle collision at high speed (>100 km/hr) or with rollover or hte ah 

tA simple rear-end motor vehicle collision excludes being pushed into oncoming traffic, being hit by a bus or a large truck, a roll-over, or 
being hit by a high-speed vehicle. c Mg > > 

ee ma aia et al. The Canadian C-Spine Rule versus the NEXUS Low-Risk Criteria in Patients with Trauma. N Eng J Med. 2003; 
349: 2510-2518. 


d.Progression to functional training based on 
: = pecie relaxa oe ctions patient's occupation and/or recreational goals. 
Paci a ion or by mouth. e. Patient education regarding the elimination of 
9. Physical therapy goals, outcomes, and interventions. : aarmt avs e ponia reeducation. 

a. Spinal manipulation is generally indicated. - Manual and/or mechanical traction. 

b. Correction of muscle imbalances and biomechan!- ° Traction. ee. 
cal faults using strengthening, endurance, coordi- o Cervical spine positioned at : ve : exion 4 
nation, and flexibility exercises to gain restoration provide the optimum interverte oramin 
of normal function. iri Cana Anei include joint hypermobil- 

c. Biomechanical faults caused by joint restrictions Pan h toid ene Down syn- 
should be corrected with joint mobilization to the ity, pregnancy, r gi we di Í as FA 
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Hypermobile Spinal Segments 
1. An abnormal increase in ROM at a joint due to insuf- 
ficient soft tissue control (i.e. ligamentous, discal, 
muscle, or a combination of all three). 
2. Diagnostic tests utilized: plain film imaging, particu- 
larly dynamic flexion/extension views. 
3. Clinical examination helps to identify this condition. 
4. Medications. 
a. Acetaminophen for pain. 
b. NSAIDs for pain and/or inflammation. 
c. Muscle relaxants. 
d. Trigger point injections. 
e. Sclerosing injections. 

f. Corticosteroid injection or by mouth. 

5. Physical therapy goals, outcomes, and interventions. 

a. Pain reduction modalities to reduce irritability of 
structures. 

b. Passive ROM within a normal range of movement. 

c. Passive stabilization with corsets, splints, casts, 
tape, and collars. 

d. Increase strength/endurance/coordination, espe- 
cially in the multifidus, abdominals, extensors, and 
gluteals, which control posture. 

e. Regain muscle balance. 

f. Patient education regarding postural reeducation, 
limiting excessive overloading, limiting sustained 
activities, and limiting end range postures. 


Sacroiliac Joint (SIJ) Conditions 

1. Cause and specific pathology is unknown. Since this is 
a joint, it may become inflamed, develop degenerative 
changes, or develop abnormal movement patterns. 

2. Anatomically and functionally, SIJ is closely related 
to lumbar spine, so a thorough examination of both 
regions is indicated if a patient presents with pain in 
either. 

3. Diagnostic tests utilized: plain film imaging and pos- 
sibly MRI. Occasionally, double-blind injections may 
be used to assist in making the diagnosis (first injec- 
tion is provocative in nature, and second injection is 
analgesic). If increased “same” pain with first injec- 
tion and decreased pain following second injection, 
joint is determined to be pathological. 

4. Clinical examination, including the following special 
tests, will be useful to make diagnosis. In SIJ two of the 
following four tests should be positive to indicate SIJ 
or three out of five when Gaenslen’s test js included: i 
a. SI gapping. l 
b. SI compression test. 

c. Gaenslen’s test. 
d. Sacral thrust. 
e. Thigh thrust. 
5. Medications. 
a. Acetaminophen for pain. 
b. NSAIDs for pain and/or inflammation 


c. Muscle relaxants. 

d. Trigger point injections. 

e. Corticosteroid injection or by mouth. 

6. Physical therapy goals, outcomes, and interventig 

a. Spinal manipulation such as SIJ gapping jg = 
ally indicated to inhibit pain, reduce muscle gy, 
ing, and restore normal joint motion. 

b. Correction of muscle imbalances throughout 
vis using strengthening, endurance, coordinati, 
and flexibility exercises to gain restoration of į 
mal function. 

c. Biomechanical faults caused by joint restrictio 
should be corrected with joint mobilization to ț 
specific restrictions identified during the examin 
tion. 

d. Patient education regarding the elimination , 
harmful positions and postural reeducation. 

e. Sacroiliac belts may be useful in some patients, 


Repetitive/Cumulative Trauma to Back 
1. Disorders of the nerves, soft tissues, and bones pre 
cipitated or aggravated by repeated exertions o 
movements of the back, occurring most often in the 
workplace. 
2. Repetitive trauma disorders account for 48% of all 
reported occupational diseases. 
3. Diagnosis is difficult, with up to 85% of back pain 
nondiagnosed. 
4. Typically causes one of the conditions previously 
listed above: muscle, disc, and/or joint impairment. 
5. Vocational factors that contribute to back pain include 
physically heavy static work postures, lifting, frequent 
bending and twisting, repetitive work, and vibration. 
6. Chronic disability may be reduced by enrollment in 
a work-conditioning program, including patient edt- 
cation, aerobic exercises, general strengthening, a 
functional stability exercises that promote endurane 
for work-related activities, 
7. Clinical examination helps to identify this conditio” 
meron should focus on prevention, os 
. is phenomenon leads to a © 


tion listed above, follow the specific interven 
associated with that condition. 
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e Signs and symptoms include pain that is unvary- 
ing and progressive, is not relieved with rest or 
analgesics, and is more pronounced at night. 

ə Diagnostic tests utilized: plain film imaging, CT, 
and/or MRI as well as laboratory tests. 

2, Visceral tumors. 


a. Esophageal cancer symptomatology may include 
pain radiating to the back, pain with swallowing, 
dysphagia, and weight loss, 

b. Pancreatic cancer symptomatology includes a deep, 
gnawing pain that may radiate from the chest to 
the back. 

c. Diagnostic tests utilized: plain film imaging, CT, 
and/or MRI as well as laboratory tests. 

3. Gastrointestinal conditions (See Chapter 8). 

a. Acute pancreatitis may manifest itself as mid- 
epigastric pain radiating through to the back. 

b. Cholecystitis may present with abrupt, severe 
abdominal pain and right upper quadrant tender- 
ness, Nausea, vomiting, and fever. 
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c. Diagnostic tests utilized: plain film imaging, CT, 
and/or MRI as well as laboratory tests. 
d. May be identified as pain during palpation of 
abdominal region. 
4. Cardiovascular and pulmonary conditions. 
a. Heart and lung disorders can refer pain to chest, 
back, neck, jaw, and upper extremity. 
b. Abdominal aortic aneurysm (AAA) usually appears 
as nonspecific lumbar pain. 
c. AAA may be identified as pulsatile mass during 
examination of abdominal region. 
d. Diagnostic tests utilized: US, plain film imaging, 
CT, and/or MRI as well as laboratory tests. 
5. Urological and gynecological conditions. 
a. Kidney, bladder, ovary, and uterus disorders can 
refer pain to the trunk, pelvis, and thighs. 
b. Diagnostic tests utilized: plan film imaging, CT, 
and/or MRI as well as other laboratory tests. 
6.See Figure 2-47 for pain referral patterns from 
viscera. 
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Temporomandibular Joint Conditions 

1.Common signs and symptoms include joint noise 

(i.e, clicking, popping, and/or crepitation), joint 
locking, limited flexibility of jaw, lateral deviation of 
mandible during depression or elevation of mandi- 
ble, decreased strength/endurance of muscles of mas- 
tication, tinnitus, headaches, forward head posture, 
and pain with movement of mandible. 

2. Cervical spine must be thoroughly examined due to 
close biomechanical and functional relationships 
between TMJ and the cervical region. Many patients 
with a TMJ condition have a component of cervical 
dysfunction. 

3. Dysfunctions fall into three diagnostic categories. 

a. DJD, such as OA or RA in TMJ (refer to OA and RA 
for causes, characteristic findings, diagnostic meth- 
ods, medical and physical therapy intervention). 

b. Myofascial pain is most common form of temporo- 
mandibular dysfunction (TMD), which is discom- 
fort or pain in muscles controlling jaw function, as 
well as neck and shoulder muscles (refer to myo- 


> Biofeedback to minimize effects of Stress ap 
or anxiety. i om * 

o Joint mobilization if restriction in TMJ ig > 
sent. Primary glide is inferior, which gan, joi 
stretches the capsule, and allows relocation 
anteriorly displaced disc. 

o Flexibility and muscle-strengthening exerci, 
(e.g., Rocabado's jaw opening while maintaj 
ing the tongue in contact with the palate a 
isometric mandibular exercises). 

o Patient education (e.g. foods to avoid, maj 
taining proper postural alignment). 

o Night splints may be prescribed by the deng 
to maintain resting jaw position. 

o Educate patient regarding resting position , 
tongue on hard palate. 

o It is critical to normalize the cervical spine po, 
ture before the patient receives any permaner 
dental procedures and/or appliances. 


fascial pain syndrome for causes, characteristic 
findings, diagnostic methods, medical and physical 
therapy intervention). 

c. Internal derangement of joint, meaning a dislocated 
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Torsional Conditions 
1. Toeing in/out. 


jaw, displaced articular disc, or injury to condyle. 

e Loss of functional mobility may result from 
increased activity in muscles of mastication due 
to stress and anxiety. 

e Causes. 

o Trauma: leading to joint edema, capsulitis, 
hypomobility/hypermobility, or abnormal 
function of ligaments, capsule, and/or muscles. 

o Congenital anatomical anomalies: change in 
shape of palate. 

o Abnormal function, such as repeatedly chew- 
ing ice or hard candy, paranormal breathing 
(mouth breather), forward head posture. 

e Diagnostic tests utilized: plain film ima 


ing and 
or MRI if necessary. seal 
e Clinical examination helps to identify this condi- 
tion. 


e Medications. 
o Acetaminophen for pain. 
o NSAIDs for pain and/or inflammation 
o Muscle relaxants. ! 
o Trigger point injections. 
o Corticosteroid injection or b 
) y mouth 
e Physical therapy goals, outcom i 
wees es, and interven- 
o Postural reeducation re i 
garding regain; 
normal anterior-posterior et Shae the 
symmetry of the spine. eft-right 
o Modalities for reduction ; : 
tion. of pain and inflamma- 


a. Foot progression angle (gait angle) is the angle 
made by the foot with respect to a straight line 
plotted in the direction the child is walking. 

b. It can be normal in children with combined tor- 
sional deformity. 

* + sign denotes out-toeing angle. 
° - sign denote in-toeing angle. 

c. Thigh-foot angle is the angle between axis of the 
foot and axis of thigh measured with child prone 
and knees at 90°. 

a z The angle describes the degrees of tibial torsion. 

- Toeing in (Pigeon-toed) is common in W sitting (his 
ai knees bent in front of the body) and is caused bj 
fee Bia of deformity depending on the age of hi 
TR a uding metatarsus adductus, internal tibia 

ale and increased femoral anteversion. 

Sy eai adductus is the most common con 


deformity; in female 
, ema 
and more Sreater occurrence 1N 


a fv 
metatarsals a iS observed as adduction of all 
; S at the tarsometatarsal joints. 
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o Surgical option is release of abductor hallucis 
tendon. 

o Strengthening and regaining proper alignment 
of the foot (use of orthoses). 

o 85%-90% of cases identified at birth resolve 
without treatment by 1 year. 

f. Internal tibial torsion is the most common cause 
of in-toeing. 

e There is a high complication rate with osteotomy 
of tibia and is associated with W sitting. 

g. Increased femoral anteversion. 

e The femoral neck angles anteriorly 10°-25° from 
the frontal plane to form anterior antetorsion 
angle. 

e It is considered excessive if angle is >25°-30° 
and is associated with W sitting. 

h. Toeing-out is less common and can be caused by: 
femoral retroversion, external tibial torsion, and 
flat feet. 

e The femoral neck angles anteriorly 10°-25° from 
the frontal plane to form anterior antetorsion 
angle. 

o It is considered excessive if anterior antetorsion 
angle <10°. 

è External tibial torsion correction has a high com- 
plication rate with surgery. 


Talipes Equinovarus (Clubfoot) 
1. Etiology: postural or talipes equinovarus. 
a. Postural from intrauterine malposition. 

e Abnormal development of the head and neck of 
talus, due to hereditary or neuromuscular disor- 
ders. 

e Observation: plantar flexed, adducted and inverted 
foot (postural). 

2. Talipes equinovarus: plantar flexion at talocrural joint. 
a. Inversion at subtalar, talocalcaneal, talonavicular, 
and calcaneocuboid joints. 

b. Supination at midtarsal joints. 

3. Diagnosis: at birth and can be detected with prenatal 
ultrasound. 

a. Thorough biomechanical lower quarter exam. 

b. Affected foot is a half size smaller and less mobile. 
The calf muscles will be smaller. 

c. 50% can be affected bilaterally. 

4. Physical therapy goals, outcomes, and interventions. 

a. Postural condition: manipulation followed by cast- 
ing or splinting (Ponseti method). 

b. Following casting, stretching is important. Orthoses 
(Denis-Browne splints) throughout the day for up 
to 3 months and then at night for up to 3 years. — 

c. Talipes equinovarus (non-postural) requires surgi- 
cal intervention to correct deformity followed by 
casting or splinting. 

e Achilles’ tenotomy may be necessary. 


Angular Conditions 

1. Genu valgum: excessive lateral tibial torsion, referred 
to as knock-knees; excessive lateral patellar position- 
ing. 

2. Genu varum: excessive medial tibial torsion, referred 
to as bowlegs. 

3. Excessive medial patellar positioning, pigeon-toed 
orientation of the feet. 

4. Age norms. 

a. Genu varum is normal in newborn and infants. 

b. Maximal varum present at 6-12 months of age. 

c. Lower limbs gradually straighten with a zero tibi- 
ofemoral angle by 18-24 months. 

d. Knees gradually drift into valgus and is maximal 
around 3-4 years with an average medial tibiofem- 
oral angle of 12°. 

e. Genu valgum spontaneously corrects by age 7 to 
the adult alignment of lower limbs. 

f. 8° of valgum in females and 7° in the male. 

5. Diagnosis: plain film imaging consisting of standing 
long films (AP and lateral). 

a. Clinical examination. 

6. Physical therapy goals, outcomes, and interventions: 
decreased loading of knee while maintaining strength 
and endurance. 


Hip Dysplasia 

1. Etiology: abnormality in the size, shape, orientation, or 
organization of the femoral head, acetabulum, or both. 
a. Can result in subluxations or dislocation. 

2. Risk factors: females > males, breech position, family 
history of hip dysplasia, low levels of amniotic fluid, 
swaddling an infant too tightly. 

3. Diagnosis: US screening after 4 weeks. 

a. Radiographs for infants 4-6 months can be used 
to assess the hips, monitor development after treat- 
ment, and assess long term outcomes. 

b. Clinical/physical exam: Barlow test, Ortolani test, 
Limited hip abduction, Galeazzi sign, Klisic sign. 

4. Treatment: Pavlik harness current gold standard treat- 
ment. 

a. Maintain the hip in flexion and abduction position 
to maintain femoral head in acetabulum; recom- 
mendation for time frame varies. 85%-95% success 
rate with use in newborns to 6 months. 

b. Closed reduction under anesthesia followed by 
spica cast for 12 weeks for children 6 months to 
2 years. 

c. Open reduction under anesthesia followed by 
spica cast for 6-12 weeks for children older than 
2 years. 

5. Physical therapy goals, outcomes, and interventions. 
a. Moderate resistance exercise program, delay 

deformities, and maximize function and patient 
education. 
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menee at sudden hip pain in children 


1. Etiology: acute onset O 


ages 3 ~ 10. : 
a Transient inflammation of the synovi 


2. Diagnosis: clinical exam shows decrease 


tion and internal rotation. E A 
a. Biopsy, ultrasonography shows effusion that caus 


bulging of the anterior joint capsule. 


3, Signs and symptoms. 

a. Unilateral hip or groin pain. | 

b. Less common medial thigh or knee pain. 

c. Crying at night. 

d. Antalgic limp. 

e. Pain not common. | 

f. Recent history of upper respiratory tract infection. 
4. Treatment: NSAIDs, rest while healing; lasts about 


7-10 days. 


um of the hip. 
d hip abduc- 


Legg-Calvé-Perthes Disease 
1. Etiology: blood supply interrupted to the femoral 
head. 

a. Age of onset between 2-13 years. 

b. Four times greater incidence in males than females. 

2. Diagnosis: MRI showing positive bony crescent sign. 
3. Clinical exam. 

a. Characteristic psoatic limp due to weakness of 
psoas major; moves in ER, flexion, and adduction. 

b. Gradual onset of aching pain at hip, thigh, and knee. 

c. AROM limited in abduction and extension (col- 
lapse of subchondral bone at femoral neck/head). 

4. Treatment: medications include acetaminophen for 
pain, NSAIDs for pain and/or inflammation. 

a. Cast for 4-6 weeks, surgery if necessary. 

5. Physical therapy goals, outcomes, and interventions. 

a. Joint/bone protection strategies, 

b. Maintain/improve joint mechanics and connective 
tissue functions. 

c. Implementation of aerobic capacity/endurance 
conditioning activities or reconditioning such as 
aquatic programs. 

d. Postsurgical interventions: regaining functional 


flexibility; improving strength, endurance, coordi- 
nation, and gait training. 


Slipped Capital Femoral Epiphysis 

1. Etiology: most common hip disorder ob i 
adolescents of unknown etiology a 
a. Femoral head is displaced Posteri 
orly in relation to the femoral n 
confines of the acetabulum 

b. Onset in males 10- | 
13 years. 

c. Onset in females 8- 
ll years. 


d. Two i i 
S. 


orly and inferj- 
eck and within the 


17 i 
years, with average onset at 


15 i 
years, with average onset at 


d on clinical examination. 


Diagnosis base ; 
2. Diag cted in abduction, flexion, ang int 


a. AROM restri 
nal rotation. 3 
b. Patient descri 
hip. sy 
c. In chronic conditions, 


lenburg gait. we | 
d. Plain film imaging shows positive displacement 


upper femoral epiphysis. 
3, Treatment: operative internal fixation—prevention 
complications such as avascular necrosis. 
a. Medications: acetaminophen for pain, NSAIDs f 
pain and inflammation. | 
4, Physical therapy goals, outcomes, and interventions 
a. Joint/bone protection strategles. | 
b. Maintain/improve joint mechanics and connectiy 
tissue functions. 
c. Implementation of aerobic capacity/endurang 
conditioning or reconditioning. 
d. Postsurgical intervention includes regaining func 
tional flexibility; improving strength, endurance 
coordination, and gait training. 


bes pain as vague at knee, thigh h 


may demonstrate a Treng 


Tendon Lengthening Conditions 
1. Osgood-Schlatter disease. 

a. Etiology: mechanical dysfunction resulting in trac- 
tion apophysitis of the tibial tubercle at the patellar 
tendon insertion. 

b. Diagnosis: plain film findings demonstrate irregu- 
larities of the epiphyseal line and/or clinical exami- 
nation. 

c. Treatment. 

° Medications: acetaminophen for pain, NSAIDs 
for pain and inflammation. 

d > Occasionally surgery is indicated. 

oa, ther apy: goals, outcomes, and interventions 

Modify activities to prevent excessive stress to it 
tated site. 
2 on AEH is important especially for prevention 
E a 3 Isease (calcaneal apophysitis). 

3 ing: aye ae common cause of heel pain in ae 
he: en, occurs before or during peak gt 
eC 

E are repetitive microtrauma due ‘ 
€d traction on! 
insertion site by the Achilles tendon 
e Bil ' 
aN Eo venigi in 60% of cases. 
c, Treating? ased on plain film imaging. 
ning, jum | NSAIDs; temporary cessation of 
d. Physical Ra Bs activities, heel lifts/heel cups: 
PY goals, outcomes, and interve® 


© Stre ` 
3. Sidna a Strengthening exercises. 
a. Etiology. 4 i J Ohannson’s disease. olla! 
tendon Sait apophysitis at the patella-P4" red 
cuon, overuse injury due to TP É 
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stresses, can Occur after și 
and/or increase in activity. 

b. Diagnosis based on plain film imaging and/or 
clinical examination. 

c. Treatment includes NSAIDs, tem 
of activity. 

d. Physical therapy goals, outcomes, and interventions. 
è Stretching and strengthening exercise. 
e Activity modification. 


gnificant growth spurt 


porary cessation 


Growing Pains (Benign Nocturnal Pains 
of Childhood) 
1, Etiology is unknown but could be due to muscular 
fatigue, poor posture, stress, etc. 
a. No evidence linking growing pains and growing. 
b.Can affect 20% of children most likely between 
ages 3-5 and 8-11. 
2. Diagnosis based on clinical exam. 
a. Increased pain at night, typically bilateral leg 
pain. 
b. Not associated with redness, temperature, swelling, 
and tenderness. 
3. Treatment primarily related to managing the pain. 


Osteochondritis Dissecans 
1.Etiology: occurs in adolescents between ages of 

12-15 years. 

a. Most common is a separation of articular cartilage 
from underlying bone (osteochondral fracture), 
usually involving medial femoral condyle near 
intercondylar notch. 

b. Can also be observed less frequently at femoral 
head and talar dome. 

c. Osteochondritis of humeral capitellum affects cen- 
tral and/or lateral aspect of capitellum or radial head. 
Osteochondral bone fragment becomes detached 
from articular surface, forming a loose body in the 
joint. Caused by repetitive compressive forces. 

2. Diagnosis based on plain film imaging or CT scan to 
identify defect and/or clinical examination. 

3. Treatment: if fracture is displaced, surgical interven- 
tion required. 

a. Medications: acetaminophen and/or NSAIDs. 

4. Physical therapy goals, outcomes, and interventions. 

a. Rest and avoidance of aggravating factors. 

b. Joint/bone protection strategies. 

c. Correct biomechanical faults. 

d. Implementation of flexibility, strengthening, endur- 
ance, and coordination exercises to maintain/improve 
normal joint motion and length of muscles. 

e. Implementation of aerobic capacity/endurance 
conditioning or reconditioning. 

f. Implementation of strength, power, and endurance 
exercises to increase load on joints in late phases of 
rehabilitation. 


Panner’s Disease 

1. Etiology: Localized avascular necrosis of capitellum 
leading to loss of subchondral bone, with fissuring and 
softening of articular surfaces of radiocapitellar joint. 
a. Unknown etiology but occurs in children age 10 or 

younger, 

2. Diagnosis based on plain film imaging or CT scan to 

identify defect and/or clinical examination. 


Leg Length Discrepancies 
1. Etiology: congenital disorders of bones, muscles, or 
joints. 

a. Disuses or overuse of the bones, muscles, or joints 
caused by illness or disease. 

b. Disease such as bone cancer. 

c. Traumatic injuries, such as severe fractures that 
damage growth plates. 

2. Diagnosis based on clinical exam. 

a. Leg length test: patient supine with pelvis balanced/ 
aligned with lower limbs and trunk. Measure dis- 
tance from ASIS to lateral malleolus or medial 
malleolus on each limb three times. Will determine 
true or functional limb discrepancy. 

3. Treatment: noninvasive therapy and/or shoe inserts. 

a. Invasive: surgical. 

4. Physical therapy goals, outcomes and interventions. 

a. Biomechanical corrections. 


Scoliosis 
1. Etiology: structural and nonstructural, both of unknown 
etiology. 

a. Structural is an irreversible lateral curvature of the 
spine with a rotational component. 

b. Nonstructural is a reversible lateral curvature of spine 
without a rotational component which straightens 
as individual flexes the spine. 

2. Diagnosis: plain film imaging—full length Cobb's 
method. 

a. CT and/or MRI to rule out other associated conditions. 

b. Clinical examination. 

3, Treatment. 

a. Conservative. 

è Degree of curvature less than 25°. 

b. Bracing. 

e Degree curvature 25°-45°. 

c. Surgery with placement of Harrington rod instru- 

mentation. 
e Curvature greater than 45°. 
4. Physical therapy goals, outcomes, and interventions. 

a. Flexibility exercises to maintain/improve normal 
joint motion and length of muscles throughout 
trunk and pelvis. 

b. Implementation of strength, power, and endurance 
exercises. 

c. Patient education. 


N 
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Planus (Flat Foot) pare? 
iaeo can indude genetic predisposition, ERN 
weakness, ligamentous laxity, paralysis, excessive pI 
ion, trauma, or disease. 
R RE in infant and toddler feet and develop 
normal arches around 2-3 years. 
2. Diagnosis based on clinical examination. 
a. Biomechanical lower quarter exam. 
© Reduction in height of medial longitudinal arch. 
© Decreased ability of foot to provide a rigid lever 
for push off during gait due to altered arthrokin- 
ematics. 
3. Physical therapy goals, outcomes, and interventions. 
a. Patient education. 
b. Postural corrections. 
c. Use of proper footwear and orthotic fitting. 


Congenital Muscular Torticollis 

1. Spasm and/or tightness of SCM muscle. 

2. Etiology: Fibrosis related to birth trauma; breech 
births, forceps birth, vacuum extraction, or C-sec- 
tion; restrictive intrauterine environment; genetic 
predisposition; cervical-vertebral abnormalities. 

3. Observation: side-bending toward and rotation away 
from the affected SCM. 

4. Diagnosis based on clinical exam and plain film 


imaging to rule out cervical spine abnormality or 
tumor. 


5, Treatment. 
a. Medications: acetaminophen, muscle relaxants 
and/or NSAIDs. 
b. Physical therapy and positioning techniques. 
c. Splinting in older children (>4 months) with con- 
tinued head tilt. 
6. Physical therapy goals, outcomes, and interventions. 
a. Flexibility exercises to maintain/improve normal 
joint motion and length of muscles, 
b. Manual therapy including soft tissue/massage tech- 
niques and/or joint oscillations for maintenance 


and to reduce pain and/or muscle gua di 
c. Therapeutic exercises, oa 


d. Education to parents on Positioning. 
e. Good prognosis; poor if left untreated. 


Spasmodic Torticollis 
1. Movement disorder with CNS Pathology 


side of the head as the sky l a aa mae hackor 
can be misshapen easily, 
2. Diagnosis: clinical examination 
r ‘oe techniques, Parent 
ches e ot ne (See additional info a 
ric Physical Therapy) Hie 


4. Physical therapy goals, outcomes, and interventi oni 


Arthrogryposis Multiplex Congen 


1. Etiology: congenital deformity of skeleton ad 
tissues, characterized by limitation in joint ma 
and a “sausage-like’ appearance of limbs. tio, 
a. Nonprogressive contractures. 

b. Intelligence develops normally. 


2, Diagnosis: plain films and/or clinical examination, 
3. Treatment. 


a. Ongoing communication with patient and family 

a. Joint/bone protection strategies. | 

b. Maintain/improve joint mechanics and connectiy 
tissue functions. i 

c. Implementation of aerobic capacity/enduranę 
conditioning or reconditioning. 

d. Patient education regarding adaptive devices, assis 
tive devices, orthotic devices, and supportive device 

e. Implementation of flexibility, coordination, endur 
ance, and strength exercises. 


Osteogenesis Imperfecta (OIl) 


1. Etiology: inherited disorder transmitted by autoso. 
mal dominant gene. 

a. Characterized by abnormal collagen synthesis lead. 
ing to imbalance between bone deposition and 
reabsorption. 

b. Cortical and cancellous bones become very thin, leat 
ing to fractures and deformity of weight-bearing bones 


2. Diagnosis: bone scan and plain films to show old 


fractures and deformities; serological testing; clinical 
examination. 


3. Treatment. 


a. Medications: calcium, vitamin D, estrogen, caló 
tonin, and bisphosphonates. 


4. Physical therapy goals, outcomes, and interventions. 


a. Joint/bone protection strategies. 


- Maintain/ improve joint mechanics and connecti" 
tissue functions. 


c. Implement of aerobic capacity/endurance oni 
tioning or reconditioning. 
è Aquatic therapy. 


Spondylolisthesis 
1, Etiology: con 


a. Spondv] alee defective pars interarticula™® 
lari yOlysis is a fracture of the pars interast 
ae POSitive “9 cotty dog” on oblique rad 

b. Sear view of the spine. 
for a olisthesis is the actual anterior OF se 
'Ppage of one vertebra on another, fo 


bilateral fr 
4cture of . A 5 
c Can be grade d fe Pats interarticularis. 


om i age) w’ 
(100% slippage), grade 1 (25% slipp 


2. Diagnosis 


acta an films; Oblique views to see a 
a. Clinical exa vee iPPage. 
examination: Stork test. 
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3, Treatment. 
a. Medication. 
e Acetaminophen for pain. 
e NSAIDs for pain and/or inflammation. 
e Corticosteroid injection or by mouth. 
e Muscle relaxants. 
4, Physical therapy goals, outcomes, and interventions. 
a. Correct biomechanical faults caused by joint 
restriction, 
b. Dynamic stabilization exercises for the trunk with 
emphasis on abdominals, 
c. Avoid extension and/or other positions that cause 
stress to defect. 
d. Patient education on positioning and postural edu- 
cation. 
e. Orthoses if needed. 
f. Spinal manipulation is contraindicated. 


Orthopedic Surg cal 


Wer. 
1) 
> i 
A *, D: 
oe 


General Guidelines 

1. Broadly categorized into soft-tissue and bony proce- 
dures; categories are not exclusive. 

2. Not all surgical procedures are discussed, new pro- 
cedures are constantly being developed, and reha- 
bilitation protocols may differ based on surgeon 
preferences. 

3. Physical therapist should focus on principles of reha- 
bilitation. 


Soft-Tissue Procedures 
1. General guidelines and considerations. 
a. Consider stages of healing and the effect of immo- 
bilization on connective tissue. 
b. Consider adjacent tissues affected by the surgery. 
c. Goals in perioperative period are to reduce pain 
and restore motion, strength, and function. 


Table 2-32 


1. Typically more expensive. 
2. Believed to be more technically difficult procedure. 
3. Rehabilitation can be more difficult {i.e., slower). 


| Hamstring versus Patella Tendon Graft for ACL Biss hates Se 


1. Typically fewer symptoms postoperatively. : f pie o an 

2. Greater return to preinjury level of activity. ican: 

3, play lls savior ebtblicon,. <a ak omer healing Ope at ls ee Se a 
Ss Cons 


1. Increased potential for anterior knee pain and later patellofemoral osteoarthrosis. 

2. increased potential for knee extension deficit. 

3. Potential delay in rehabilitation secondary to more atrophy of quadriceps. 
anA uu a] 


2, Ligament reconstruction. 

a. Commonly at the knee (ACL, PCL, MCL), ankle 
(ATFL, CFL), and elbow (UCL). 

b. Generally, utilize auto or allograft tissue to create a 
new ligament versus repairing the original ligament. 

c. Communicate with surgeon on specifics of the 
procedure., 

e Important factors include graft material, fixa- 
tion, quality of tissue, status of joint surfaces, and 
comorbidities. 

e Associated injuries frequently impact rehabilita- 
tion. 

d. ACL reconstruction (see Box 2-6 and Table 2-32). 

e. PCL reconstruction: frequently immobilized in full 
extension for a period of 6 weeks. 

f. Lateral ankle reconstruction. 
¢ Immobilized for 4-6 weeks in a combination of 

cast and/or rigid walking boot. 

è Focus on regaining range of motion after immo- 
bilization. 

3. Tendon surgery. 

a. Commonly at the hand, rotator cuff, Achilles, and 
patellar tendons. 

b. Key issues are prevention of mobility impairments 
without overloading tendon repair and preventing 
excessive atrophy. 

c. Communicate with the surgeon to ensure an 
understanding of the quality of the repair to avoid 
over-loading or under-loading healing tissue. 

d. Tendon repairs of the hand. 

e Flexor tendon repairs. 

o Immobilized 3-4 weeks with wrist and digits 
flexed. 

o Resisted extension and passive flexion within 
limits of splint. 

o AROM to tolerance initiated at 4 weeks. 

e Distal repairs. 

o Immobilized with DIP joints in neutral for 
6-8 weeks. 
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o AROM initiated at 6 weeks with PIP in neutral. 
, Active extension initiated first, followed by flexion. 
ə Proximal repairs. 
o Immobilized with wrist and digital joints in 
extension for 4 weeks. 
o Early AROM/PROM in flexion with MCP joints 
in extension. 
o Full AROM initiated into flexion/extension at 
6 weeks. 
e. Rotator cuff repair. 
e Typically immobilized for 4-6 weeks. 
e No active shoulder motion or weight-bearing 
through shoulder for 4-6 weeks. 
e Isometric exercise initiated at 6 weeks. 
4. Soft-tissue stabilization procedures. 

a. Performed for joint instability resulting from cap- 
sular laxity (frequently in the shoulder). 

b. Fixation is usually soft-tissue to soft-tissue, without 
bony stability. 

c. Loading of the repair site is controlled for a lengthy 
period because of the lack of rigid fixation and 
length of soft-tissue healing. 

d. Repaired tissue is noncontractile; muscle activation is 
allowed as long as ROM restrictions are considered. 

5. Meniscal and labral repairs and debridement. 

a. Commonly at the knee (meniscus), hip (labrum), 
and shoulder (labrum). 

b. Debridement requires less early protection than 
repair. 

c. Must understand loads on the repair in different 
joint positions, 

d. Avoid provocative positions early when repair is 
still fragile. 

è Knee meniscus: weight-bearing with flexion. 
e Shoulder anterior-inferior labrum (Bankart): 
external rotation. 
e Hip labrum: passive unilateral hip extension, exces- 
sive hip flexion, abduction, and external rotation. 
e. Communicate with the surgeon on the type, loca- 
tion, extent, and stability of the repair. 


Bony Procedures 
1.Most procedures involving articular cartilage also 
involve bone. 
2.No optimal treatment for patients with articular car- 
tilage injuries. 
3, Lavage/debridement. 
a. Removes loose fragments and other i 
s . e me 
chemical irritants. aeniea] or 
b. Does not address underly} 
ying pathology; i i 
ments frequently short-lived, ae 
4. Microfracture. 
a. Small holes or “microfra ” sti 
ctures” stimulate a h 
ing response and ea neal 
local fibrocartilage in-growth; 


mechanical properti : 
: es are i $ 
tilage. inferior to hyaline car- 


b. Weight-bearing limited for up to 8 weeks, 

c. Many surgeons advocate continuous 
motion for up to 6 weeks. 

5, Procedures to restore and preserve articular cartilage 

a. Common procedures. 

e Osteochondral autograft transplantation (OAT 
transfers articular cartilage from areas of PS 
loading to areas of high-loading. 

e Autologous chondrocyte implantation (AC) 
healthy articular cartilage is harvested from th 
patient and in jected under a periosteal flap closed 
with additional sutures and fibrin glue. 

b. Early non-weight-bearing followed by gradual pro. 
gression of weight-bearing. 

c. Higher impacted activities limited until 6+ months 
depending on the lesion, patient factors, type of 
activity, and procedure. 

6. Open reduction-internal fixation (ORIF). 

a. Closed reduction is either not possible or fracture 
healing would be protracted. 

b. Post-op restrictions (weight-bearing, motion) 
depend on the location and severity of the fracture 
and the extent of associated soft-tissue injury. 

7. Osteotomy. 

a. Surgical cutting of bone to correct bony alignment 

b. Commonly performed at the knee to correct exces- 
sive genu varum or valgum. 

c. Weight-bearing is limited for 6-8 weeks to allow 
bone healing. 


Passiy 


Total Joint Arthroplasty 

1. Performed as a result of severe joint degeneration that 
has failed all other conservative or surgical treatment 
options. 

2. Primary goal of joint arthroplasty is pain relief; increased 
ROM, strength, or function cannot be expected. 

3. In general, postoperative rehabilitation should focus 
on restoration of motion, strength, and function and 
consideration of the underlying cause of the surge’ 

4. Cemented versus noncemented. 

a. Cemented hips can tolerate full weight-bearing 
immediately following surgery. ; 

b. Cement may crack with aging, causing a loosening 
of prosthesis, 

c. Noncemented technique is more stressful on bon® 
during the surgical procedure. ah 

d. Noncemented procedures are typically used " 
younger and/or more active individuals. pi 

e Cemented technique may be better for indivi 
als with fragile bones, or for those who will be” 
from immediate ability to weight bear (€8~ 

ae with dementia or significant debilitation). 

- Total hip replacement/arthroplasty (TH 
a. See Table 2-33 for general THR reha 
guidelines and precautions. 
b. Bed positioning with a wedge to prevent addu 


pilita” 
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Table 2-33 


Total Hip Replacement Guidelines/Precautions 
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2 CEMENTLESS | 
Internal rotation of hip joint Do not perform for 3-6 months. Do not perform for 3-6 months. 
Adduction of hip joint Do not perform for 3-6 months. Do not perform for 3-6 months. 
Flexion of hip joint beyond 90° Do not perform for 3-6 months. Do not perform for 3-6 months. 
Ambulation es weight-bearing (PWB) for approximately Varies from weight-bearing as tolerated (WBAT) to touch- 
3 weeks. down weight-bearing (TDWB), based on the surgeon's 
Begin ambulation with cane at week 4 postop. philosophy and the surgical approach. 
Begin transition to full weight-bearing at week 5. i 
‘WAT (WB as Tolerated) TDWS (Touch Down) 
Partial weight-bearing Progress to ‘4 weight- 
(PWB) for approximately bearing at week 6. 
3 weeks. Progress to % weight 
Begin ambulation with cane bearing at week 8. 
at week 4 postop. to full weight-bearing 
Begin transition to full at week 10 with walker. 
weight-bearing at Begin transition to cane at 
week 6. week 12. 
| Progress to no assistive 
| device when safe and 
| no Trendelenberg gait. 
| lsometric exercise Immediately postop as tolerated by the patient. Immediately postop as tolerated by the patient. | 
‘Active exercise Initiation is variable between weeks 1 through 4, Initiation is variable between weeks | through 4, depend- 
. ing on the surgeon's guidelines. ing on surgeon's guidelines, z n 


RED FLAG: Patients should avoid the positions of hip 
flexion >90°, adduction past midline, and internal 
rotation for the first 6 weeks after surgery. These posi- 
tions place the hip at risk for dislocation and other 


complications. 


6. Total knee replacement/arthroplasty (TKR/TKA). 

a. See Table 2-34 for general TKR rehabilitation guide- 
lines and precautions. 

b. Do not use continuous passive motion machines 
for postoperative management of patients follow- 
ing uncomplicated total knee replacement (White N, 
et al. Phys Ther. 2015). i 

c Avoid forceful mobilization and PROM into flexion 
because of the mechanical restraints of the prosthesis. 


Spine Procedures | 
1. Rehabilitation and precautions vary according to the 


type of surgery performed. 
2.A solid walking program is a foundation for both 
lumbar and cervical procedures. y 


3.A muscle strength and stabilization program an 
early mobilization exercises should be initiated prior 
tO surgery. eS 

4. Harrington rod placement for idiopathic scoliosis. 

a. Focus on early mobilization in bed and effective 
coughing. 

b. Begin ambulation between the fourth and seventh 
postoperative days. 


c. The patient should avoid heavy lifting and exces- 
sive twisting and bending. 

5, Lumbar nonfusion (laminectomy/discectomy, micro- 
discectomy). 

a. Precautions: avoid end-range rotation and flexion, 
no joint mobilizations for 3 months. 

b. With microdiscectomies, rehabilitation time is 
decreased because the fibers of the annulus fibro- 
sus are not damaged. 

c. With laminectomy/discectomy, early movement 
and activation of spinal musculature (especially 
multifidus) is necessary. 

6. Fusion procedures. 

a. Adjacent joints compensate to restore mobility, 
possibly creating pain above or below the fusion. 

b. Muscles must be retrained to adapt to a new move- 
ment pattern. 

e Lumbar: core stabilization exercises. 
e Cervical deep neck flexor strengthening and sta- 
bilization exercises. 

c. Lumbar precautions: avoid end-range rotation and 
extension, no intensive abdominals, and no impact 
loading for 3 months. 

d. Cervical precautions: no lifting >5-10 Ibs. for 4 weeks. 

7. Total disc replacements, 

a. Aims to preserve normal spine motion while reliev- 
ing pain. 

b. Similar precautions to cervical and lumbar fusion 
procedures. 
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Interventions for F 
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Clients with Acute 


Severity of Tissue Injury 

1.Grade 1 (first degree). Mild pain and swelling and 
pain with tissue tension. 

2. Grade 2 (second degree). Moderate pain and swell- 
ing requiring activity modification. Tissue js focally 
tender to palpation. Partial ligament tear may result 
in some increased joint laxity. 

3. Grade 3 (third degree). Near-complete or complete 
tear with severe pain. Minimal or no pain with tissue 
tension. Palpable defect. Complete ligament tear wil] 
result in joint instability. 


Stages of Soft Tissue Healing 
1. Inflammatory Stage 
a. Physiology. This phase begins immedi 
lasts 3-5 days. 'ately and 
e Vascular changes mobilize and tran 
‘ S 
Injured cells in the area release ea Sen 
stances (e.g., prostaglandins, bradykinin) mo 
ate the inflammatory response. sm, 
e Platelets form a plug to co 
provide tissue scaffolding, 
e Vasodilation occurs to increas 
while capillary permeabili e local blood flow 


cellular exudation. 'Y altered to allow 
e Damaged tissues and mi i 
removed. ‘TOOTganisms are 


walker immediately postop. 
Ambulation with cane at week 5-6. 
Transition to full weight-bearing at 


postop. 
Weight-bearing as tolerated with walker at week 4, 
Ambulation with cane at week 8-10. 
Transition to full weight-bearing at week 10. 
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b. Treatment Principles: Treatment principles in the 
early phase include optimal loading and preven- 
tion of secondary complications. 

e Set conducive healing environment. 
e Balance of rest and loading. 
° Overload may perpetuate bleeding or the inflam- 


matory response. 
2. Proliferative Stage 


a. Physiology: This phase lasts from 48 hours to 6-8 
weeks, 
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Table 2-35 | 


Stages of Soft-Tissue Healing 


INFLAMMATORY STAGE (ACUTE) 
| xm PROLIFERATIVE STAGE (SUBACUTE) REMODELING STAGE (CHRONIC) | 
48 hours to 8 weeks Weeks to 1-2 years postinjury | 


Vascular changes ae 
Removal of noxious stimuli Maturation of connective tissue 
Exudation of cells and chemicals Growth of capill 
ry ai of capillary beds Contracture of scar tissue 
: Collagen formation Remodeling of scar 
Phagocytosi ris 
ane Granulation tissue Collagen aligns to stress 
a za e : Decreasing inflammation Absence of inflammation 
| Pain betore fissue resistance Pain synchronous with tissue resistance Pain after tissue resistance 
TREATMENT CONSIDERATIONS 
ES SUBACUTE PHASE FUNCTIONAL RESTORATION PHASE 
Maximum Protection Moderate Protection/Controlled-Motion Minimum Protection/Return to Function 
Control effects of inflammation: selective rest, Develop mobile scar: selective stretching, Increase tensile quality of scar: progressive | 
| ice, compression, elevation loading of restrictions strengthening and endurance exercises | 
‘Prevent deleterious effects of rest: well-toler- Promote healing: controlled active, resistive, Develop functional independence: functional 
ated movement: passive ROM, massage, stabilization, muscular endurance, and exercises and specificity drills 
| and muscle setting with caution cardiopulmonary endurance exercises, 


| 


Adapted from: Kisner C, et al: Therapeutic Exercise, 7th edition, 2018. 


b. Treatment Principles: Return to function with opti- 


mal loading. 
e Goal to enhance mobility and functional move- 
ment patterns. 
e Use loading patterns and functional activities tai- 
lored to the patient. 
e Consider healing tissue and graded loading to 
achieve optimal function. 
4. See Table 2-35 for stages of soft-tissue healing charac- 
teristics and treatment considerations. 
5.Complete healing times for specific musculoskeletal 


tissues. 


a. Muscle 
e Delayed onset muscles soreness (DOMS): 0-3 


days 
e Grade 1 muscle strain: 0-4 weeks 


e Grade 2 muscle strain: 3-12 weeks 
e Grade 3 muscle strain: 4 weeks to 6 months 
b. Tendon: 8 weeks to 6 months 
c Ligament 
e Grade 1 ligament sprain: 0 
è Grade 2 ligament sprain: 3 wee 
e Grade 3 ligament sprain: 5 weeks to >1 year 
d. Bone injury/fracture: 6-12 weeks r 
e. Cartilage (fibrocartilage): 8 weeks to 12 months; 
healing times vary depending on structure (menisci, 
labrum, TFCC, articular disc of TMJ ), weight- 
bearing constraints, conservative VS. surgical man- 


agement, etc. 


-4 weeks 
ks to 6 months 


progressed in intensity and range 
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Determine Possible Causative Factors 
1. Abnormal remodeling of injured tissues. 
2. Chronic low-grade inflammation due to repetitive 


stresses of tissues. 


Reduce Stresses to Tissues 

1. Identify/eliminate the magnitude of loading. 

2. Identify/eliminate direction of forces. 

3. Identify and eliminate any biomechanical barriers that 
are preventing healing; e.g., leg length discrepancy. 

4. Patient education regarding protection of joints and 
associated soft tissues. 


Regain Structural Integrity 

1. Improving flexibility. 

2. Postural reeducation. 

3. Increasing tissue’s capacity to tolerate loading. 

4. Functional strengthening, endurance, and coordina- 


tion exercises. 


Resume Optimal Patient Function and 
Prevention of Reoccurrence 
1. Patient education regarding causative factors in dys- 


function. 
2. Work conditioning. 
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Specific Interventions 


Soft Tissue/Myofascial Techniques 

1. Aid in reduction of metabolites from muscle, reac- 
tivating a muscle that has not been functioning sec- 
ondary to guarding and ischemia, revascularization of 
muscle, and also decrease guarding in a muscle. 

2. Autonomic: stimulation of skin and superficial fascia 
to facilitate a decrease in muscle tension. 

3. Mechanical: movement of skin, fascia, and muscle 
causes histological and mechanical changes to occur 
in soft tissues to produce improved mobility and 
function (e.g., acupressure and osteopathic mechani- 
cal stretching techniques). 

4.Goals: decrease pain, edema, and muscle spasm, 
increase metabolism and cutaneous temperature, 
stretch tight muscles and other soft tissues, improve 
circulation, strengthen weak muscles, and mobilize 
joint restrictions. 

5. Indications: patients with soft tissue and joint restric- 
tion that results in pain and limits ADLs. 
6. Contraindications. 

a. Absolute: soft tissue breakdown, infection, skin 
disease, cellulitis, osteomyelitis, contagious illness, 
malignant tumor, and/or aneurysms. 

b. Neuroses, lymphangitis, hemophilia, sensory 
impairment, deep vein thrombosis, hematoma. 

7.Traditional massage techniques, such as effleurage 
and petrissage. 
8. Functional massage. 

a. Three techniques used to assist in reactivation of a 
debilitated muscle and/or to increase vascularity to 
a muscle. 

e Soft tissue without motion. 

o Traditional technique; however, hands do not 
slide over skin; instead, they stay in contact 
with skin while hands and skin move together 
over the muscle. 

o Direction of force is parallel to muscle fibers, 
and total stroke time should be 5-7 seconds. 

e Soft tissue with passive pumping. 

o Place muscle in shortened position and with 
one hand place tension on muscle Parallel to 
muscle fibers. 

o Other hand passively lengthens muscle and 
simultaneously gradually releases tension of 
hand in contact with muscle. 

Soft tissue with active pumping. 

o Place muscle in lengthened position 
one hand place tension on musc] 
ular to muscle fibers. 

o Other hand guides limb as Patient active} 
shortens muscle. As muscle sh y 


Ofte 
release tension of hand in contact wine 
e. 


, and with 
€ perpendic- 


9. Transverse friction massage. — 

a. Used to initiate an acute inflammatory resp 
for a tissue that is in metabolic stasis, such a 
tendonosis. . ag 

b. Involved tendon is briskly massaged in a t 
verse fashion (perpendicular to the direction 
the fibers). | of 

c. Performed for 5-10 minutes and tends to h 
uncomfortable for the patient. 

10. Instrument-assisted technique. 

a, Cross friction technique used to enhance COllagen 

formation and reorganization. 
11. Myofascial release. 

a. Stretching the fascia to release restrictions. 

b. Allows connective tissue fibers to optimally reor. 
ganize. 

12. Lymphatic drainage. 

a. Assist lymphatic system through slow and gentle 
stroking. 

b. Move fluid through lymph glands and vessels to 
decrease swelling (see Chapter 4). 

13. Movement approaches require the patient to actively 
participate in treatment. Examples include: 

a. Feldenkrais. 


e Facilitates development of normal movement 
patterns. 

¢ The practitioner uses skillful, supportive, gentle 
hands to create a sense of safety, maintain sup- 
portive contact, while introducing new movement 
possibilities in small, easily available increments 

b. Muscle energy techniques. 

° Include voluntary contraction in a precisely coi 
trolled direction, at varying levels of intensity 
against an applied counterforce from the clinical. 

° Purpose is to gain motion that is limited b 

: teat ain of the neuromuscular system. i 

odification of proprioceptive neurom at 


facilitation (PNF) techni 
nique. 
c. PNF hold-relax-contract technique. 


r Antagonist of the shortened muscle is contracted 
© achieve reciprocal inhibition and increas?" 
range. 


& pa to Chapter 3: Neuromuscular physi! 
erapy for details, 
Manual Mobiliz 
1. Joint mobilizati 
a. Utilization. 


© Very 


ation/Manipulation 

on (nonthrust manipulation): 
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` UDTicate joint 4 ition 
surfaces and provide nut" 

s 


ate 
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e Grade I oscillations: small amplitude before the 
beginning of tissue resistance. 

ə Grade II oscillations: large amplitude before the 
beginning of tissue resistance. 

e Grade III oscillations: large amplitude into tissue 
resistance. 

e Grade IV oscillations: small amplitude into tissue 
resistance. 

ə Grade V: high-velocity, low amplitude thrust at 
the end of joint movement: technically, this is 
not an oscillation but rather a single movement. 

e Indications for different grades. 

o Grades I and II are used to improve joint lubri- 
cation/nutrition and decrease pain/ guarding. 
o Grades III and IV are used to stretch tight mus- 
cles, capsules, and ligaments. 
o Grade V is used to regain normal joint mechan- 
ics, as well as decrease pain and guarding. 
c. Grades of movement, as described by Kaltenborn. 

e Grade I: “loosening” translatoric glide; very small 
amplitude traction force; used to relieve pain 
and/or decompress a joint during joint glides, 
performed within examination or intervention. 

ə Grade Il: “tightening” translatoric glide; move- 
ment takes up slack in tissues surrounding joint; 
used to alleviate pain, assess joint play, and/or 
reduce muscle guarding. 

e Grade III: “stretching” translatoric glide; move- 
ment stretches the tissues crossing the joint; used 
to assess end-feel, or to increase movement. 

d. Traction: manual, mechanical, and self- or auto- 
traction. 

e Vertebral bodies setting. 

e Distraction and gliding of facet joints. 

e Tensing of the ligamentous structures of the spi- 
nal segment. 

o Intervertebral foramen widening. 

¢ Spinal muscle stretching. 


End of Active End of Passive Limit of Joint 
Range Range Integrity 


RANGE OF JOINT PLAY 


Grades of movement. 


Adapted from Grieve GP: Mobilization of the Spine: 
A Primary Handbook of Clinical Method, 5th ed. Churchill 
Livingstone, 1991. 


133 


RED FLAG: Absolute contraindications for joint 
mobilization/manipulation/traction include joint 
ankyloses, malignancy, diseases that affect the integ- 
rity of ligaments (RA, Down syndrome), arterial 
insufficiency, and active inflammatory and/or infec- 


tious process. Relative contraindications are arthrosis, 
metabolic bone disease (osteoporosis, Paget's disease, 
tuberculosis), hypermobility, total joint replacement, 
pregnancy, spondylolisthesis, use of steroids, radicu- 
lar symptoms. 


2. Manipulation (thrust). 


a. Inhibit pain and/or muscle guarding. 

b. Improve translatoric glide in cases of joint dysfunc- 
tion due to restriction. 

c. Health care practitioners who commonly perform 
manipulative thrusts include physical therapists, 
osteopaths, chiropractors, and medical doctors. 

d. Types of manipulations. 

e Generalized. 

o Fairly forceful, long lever techniques intended 
to include as many vertebral segments as pos- 
sible. 

o More commonly performed by chiropractic 
practitioners. 

e Specific. 

o Aimed at having an effect on either a specific 
segment or only a few vertebral segments. 

o Uses minimal force with short lever arms. 

o Often includes “locking” techniques based on 
biomechanics to ensure that a specific vertebral 
segment receives the manipulative thrust. 

o More commonly performed by physical thera- 
pists. 

e Mid-range. 

o Very gentle, short lever arm techniques. 

o Barrier is created in mid-range by specific posi- 
tioning of patient as well as creating tautness in 
surrounding soft tissues. 

o More commonly performed by osteopathic 
practitioners. 

e. Contraindications. 

e Absolute: joint ankylosis, malignancy involving 
bone, diseases that affect the integrity of ligaments 
(RA and Down syndrome), arterial insufficiency, 
and active inflammatory and/or infective process. 

e Relative: arthrosis (DJD), metabolic bone dis- 
ease (osteoporosis, Paget’s disease, and tuber- 
culosis), hypermobility, total joint replacement, 
pregnancy, spondylolisthesis, use of steroids, and 
radicular symptoms. 

f. Common mistakes in performing a thrust manipu- 
lation. 

e Not communicating clearly with the patient 
regarding the technique. 
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e Taking too long to properly position the patient. 
e Not performing the “trial” thrust prior to the 
actual thrust. 

e Not allowing the person to “bottom out” with 

their breath prior to performing the thrust. 

e Taking up the slack while the patient exhales and 
then letting off with pressure prior to the thrust. 

è Velocity too slow. 

e Amplitude too great. 

g. Suggested algorithm to perform a manipulation. 

e Consider indications and contraindications. 

e Explain the intentions and implications regard- 
ing manipulation to the patient. 

© Describe the actual technique to the patient. 

e Place patient into position and assess for patient 
comfort. 

e Perform a prethrust force into the range to deter- 
mine patient tolerance. 

e Ask patient to inhale and then exhale. Take up 
the slack into the range as they exhale. 

e When they reach the end of exhalation, perform 
the thrust. 

e Specific thoughts for thrusting the cervical region. 

è Perform vertebrobasilar testing when performing 
manipulations to cervical segments. 

e Consider performing thrusts to thoracic region 
to attain the result that was sought after for the 
cervical thrust. 

ə Headaches in the cervical region are a common 
indication for thrusts, but are also a contraindica- 
tion. Query female patients regarding birth control 
combined with smoking since this may be a cause 
for vascular accidents. Consider that headaches 
frequently precede a cerebrovascular accident. 


Neural Tissue Mobilization 

1.Movement of neural structures to regain normal 
mobility. 

2. Tension or gliding techniques to reduce neuropathic 
symptoms for upper and lower extremities. 

a. Movement of soft tissues that may be restricting 
neural structures (e.g., cross friction Massage for 
adhesions of the radial nerve to the humerus at a 
fracture site). 

b. Indications: used for patients who have some 
of restriction in neural mobility, anywhere he . 
the course of the nerve. Te 

c. Postural reeducation: to open 
foramen, and decrease ears i as 

d. Contraindications: extreme Pain and i 
abnormal neurological signs E pease ih 

3. Perform assessment with neur 
4. Determine whether managi 
tated neurologic tissue, 
a. Irritated tissue. 
e Utilize grade Il mobilizați 
land scale); should be ai on Mait- 


otension testing 
Ng Irritated or nonirri- 


b. Nonirritated tissue. what | 
o Utilize grade III mobilizations (based on ,, 


i a 
land scale) to engage the barrier but remain no 
painful. 


Therapeutic Exercise for 
Musculoskeletal Conditions 
1. Therapeutic exercise 1s indicated to: 

a. Decrease muscle guarding. 

b. Decrease pain. l 

c. Increase vascularity of tissue. 

d. Promote regeneration and/or speed up recovery ç 
connective tissues, such as cartilage, tendons, lig 
ments, capsules, intervertebral discs. 

e. Mobilize restricted tissue to increase flexibility, 

f. Increase endurance of muscle. 

g. Increase coordination of muscle. 

h. Increase strength of muscle. 

i. Sensitize muscles to minimize joints going int 
excessive range in cases of hypermobility. 

j. Develop dynamic stability and functional move. 
ment patterns, allowing for optimal function 
within the environment. 

2. Home exercise program for patients/clients with mus- 
culoskeletal conditions. 

a. Patient's home program will consist of exercises to 
reinforce clinical program. 

b. Necessary to perform enough repetitions for 
desired physiological effect on appropriate tissues 
as well as to develop coordination and endurance 
in order to promote dynamic stability within func 
tional patterns. 

3. See Chapter 6: Therapeutic Exercise. 
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3, Provide analgesic, anti-inflammatory, and antipyretic 
capabilities. 

4, Adverse side effects could include gastrointestinal irri- 
tation, fluid retention, renal or liver problems, and 
prolonged bleeding. 

5, COX-2 inhibitors have decreased gastrointestinal irri- 
tation, but rofecoxib (Vioxx) was withdrawn from 
the market secondary to its relationship with heart- 
related conditions, Other COX-2 inhibitors such 
as colecoxib (Celebrex) and valdecoxib (Bextra) are 
being evaluated for their safety and possible associa- 
tion with heart-related conditions. 


Muscle Relaxants 

1, Commonly prescribed for skeletal muscle spasm. 

2.Examples include cyclobenzaprine HCl (Flexeril), 
methocarbamol (Robaxin), and carisoprodol (Soma). 

3, Act on the central nervous system to reduce skeletal 
muscle tone by depressing the internuncial neurons 
of the brain stem and spinal cord. 

4, Adverse side effects could include drowsiness, leth- 
argy, ataxia, and decreased alertness. 


Nonnarcotic Analgesics 

1, Prescribed when NSAIDs are contraindicated. 

2. Examples include acetaminophen (Tylenol). 

3. Act on the central nervous system to alter response to 
pain, and have antipyretic capabilities. 

4. Adverse side effects are negligible when taken in 
recommended doses. Excessive amounts of aceta- 
minophen may lead to liver disease or acute liver 


shutdown. 


Narcotic Analgesics 

1. Prescribed for acute, moderate to severe pain. 

2.Examples include codeine, fentanyl, hydrocodone, 
hydromorphone, and oxycodone. hi 

3. Prevents pain input by binding to CNS opioid recep- 
tors. 

4. Adverse side effects could include sedation, confu- 
sion, vertigo, orthostatic hypotension, constipation, 
incoordination, physical dependence, tolerance. 


RED FLAG: Patients with a wide variety of musculo- 
skeletal disorders may be prescribed narcotics (opi- 
oids). There is an increasing number of individuals 
who suffer from opioid dependency. Physical ther- 
apists should recognize the signs and symptoms 
of the “opioid overdose triad”: pinpoint pupils, 
respiratory depression, and unconsciousness. The 
therapist should initiate emergency response pto- 
cedures if a patient exhibits any signs or symptoms 
consistent with an opioid crisis. (See the APTA 
kai paper on the opioid epidemic dated June 1, 
018.) 


Corticosteroids 
1. Prescribed for hormonal and anti-inflammatory effect. 
2, Examples include prednisone, hydrocortisone, pred- 
nisolone, methylprednisolone, dexamethasone. 
3. Prevents or slows the immune system responses that 
trigger inflammation. 
4, Short-term use can cause weight gain, puffy face, nau- 
sea, mood swings, and trouble sleeping. 
5, Long-term use can cause osteoporosis. 


pi j 
pP ial Cc Nnsic 
sychosocial Consiae 
PMA re h — : 


Malingering (Symptom Magnification 

Syndrome) 

1, Defined as a behavioral response where displays of 
symptoms control the life of the patient, leading to 


functional disability. 
2, There may be psychological advantages to illness. 
a. The patient may feel protected from the threaten- 
ing world. 
b. Uncertainty or fear about the future. 

c. Social gain. 

d. Reduces stressors. 

3. Therapist needs to recognize symptoms and respond 
to the patient. 

a. Tests to evaluate malingering back pain may include 
Hoover test, Burn’s test, and Waddell’s signs. 

o Hoover test involves the therapist's evaluation of the 
amount of pressure the patient's heels place on the 
therapist's hands when the patient is asked to raise 
one lower extremity while in a supine position. 

e Burn’s test requires the patient to kneel and bend 
over a chair to touch the floor. 

e Waddell’s signs evaluate tenderness, simulation 
tests, distraction tests, regional disturbances, and 
overreaction. Waddell’s scores can be predictive 
of functional outcome. 

b. Functional capacity evaluations are used to evalu- 
ate psychosocial as well as physical components of 
disability. 

c. Emphasize regaining functional outcomes, not 
pain reduction. 


Secondary Gain 

1. Usually some type of financial gain for staying ill. 
a. Workers’ compensation. 
b. Larger settlement for injury claims. 

2. Frequently seen in clinics that manage industrial 
injuries. 

3. May not want to return to work for various reasons 
associated with the work environment; e.g., stress, 
disliking coworkers. 


Acknowledgment to Robert Rowe PT, DPT, DMT, MHS, 
FAAOMPT for his original contribution in formulating this 


chapter. 
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Table 2A-1 


Musculoskeletal 
_ Outcome Measures 


(INPRS)? 


| 


i 
f 
l 
| 
| 
i 


Patient Specific 


Numerical Pain Rating Scale 


Fear Avoidance Beliefs 
Questionnaire (FABQ)* 


Functional Scale 


(PSFS)!241° 


| Global Rating of Change” 
| 


i 


| 


Cervical Spine 
Neck Disability Index (NDI)? 


| 


E 
ae 


| (ees SEs Se 


Scores range from 0-100 
Higher 


Pain on 11-point scale (0-10). 

Higher scores = more pain. 

Often asked as “current pain” and “least,” “worst,” and 
“average pain” in the past 24 hours 

2 parts 
1. 7-item work subscale (FABQW) 
2. 4-item physical activity subscale (FABQPA) 

Each scale scored separately 

Higher scores = higher levels of fear avoidance 


Rate ability to perform 1-5 functional activities on a 0-10 scale 
Individual task scores are averaged 
Lower average scores = more disability 


Single-item, recall-based rating of change in well-being since 
the previous week's treatment on an 1 1-point scale where 
0 equals no change, +5 is completely recovered, and -5 is 


ICC = 0.64 


ICC 0.76 


FABQW: 
ICC = 0.82 
FABQPA: 
ICC = 0.66 


ICC = 0.71 


ICC = 0.90 


r 


MCID 1.3 


N/A 


very much worse ~~ 
Viti E a O 
10 tasks rated from 0-5 MCID = 10.2 


= 


poban Spe 
Modified Oswestry Disability 
index (modified ODI)? 


Subgroups for Targeted 
Treatment (STarT)** 


—— 


Osteoarthriti 

Western Ontario and 
McMaster Universities 
Osteoarthritis Index 
(WOMAC}? 


General Lower Extremity 


Lower Extremity Functional 
Scale (LEFS)* 


Knee 

Knee Outcome Survey (KOS) 
Activity of Daily Living 
Scale (ADLS)* 


Foot and Ankle 


Foot and Ankle Ability Mea- 
sure (FAAM)® 


| Foot Function Index (FFI)? 


(DASH) 


Shortened Version of Dis- 
| abilities of the Arm, 


table 2A-1 (Continued) 
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__ Medium risk = remainder 
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10 tasks rated from 0-5 
Scores range from 0-100 
Higher scores = greater disability 


? items: referred leg pain, comorbid pain, disability (2 items), 


Kappa = 0.73 
psychosocial (5 items; bothersomeness, catastrophizing, | 
fear, anxiety, and depression) | 


ICC = 0.90 


N/A 


Low risk = 0-3 
High risk = 4-5 psychosocial subscale 


or a ne et 


3 subscales: pain (5 items), stiffness (2 items), and physical ICC = 0.90 
function (17 items) 

item scores range from 0 {no symptoms) to 10 (extreme symp- 
toms), or alternatively on a Likert-type scale from 0-4 


Higher scores = more pain, stiffness, and disability 


MCID = 12.9% for 
worsening 


20 functional tasks rated from O (extremely difficult or unable ICC = 0.92 MCID = 9 


to perform activity) to 4 (no difficulty) 
Scores range from 0-80 
Lower scores = more disability : 
| 


Sections on symptoms and functional disability ICC = 0.93 MCID = 7.1% 
Rate symptoms from 5 (never have) to O (prevent me from all | 
daily activity) and function from 5 (not difficult at all) to O | 
(unable to do) | | 
Scores expressed as percentage (sum divided by 80) | 
Higher scores = fewer symptoms and higher function | 


29 items rated 0 (no difficulty) to 4 (unable to do) ICC: 
21-item ADL subscale = a oe 
8-item sports subscale rts = 0.87 
The the for the items is divided by the highest possible 

score and multiplied by 100 to obtain a percentage 
Higher scores = higher function 
23 items: pain, disability, and activity restriction subscales ICC = 0.85 eS | | 
Scores range from 0-100 . | 
Higher scores indicate more impairment ‘ gee i 


30 items {21 physical function, 5 pain, 4 emotional/social 
rated on a Likert-type scale "i 
Scores range from 0-100 _ 

Higher scores = more disability 

11 items addressing symptoms and physical function 
Scores range from 0-100 


ICC = 0.90 | | 
| n l | 


MCID = 8.0 


ICC = 0.90 


| Shoulder, and Hand Higher scores = more disability : 
Questionnaire (Quick- 
DASHP 
(Continued) 
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Table 2A-1 (Continued) E m re REEE 


| obo RELIABILITY VALIDITY 
| E MEASURE DESCRIPTION i 
Aade a aaa o eA  _—_— 
om Nee eee ae ICC 0.89 MC ee 
| — a Bat = Q, ID = a 
| Shoulder Pain and Disability 13 items (5 pain, 8 disability) rated on a 0-10 scale 8 
Index (SPADI)° Scores range from ad e 
U) | Higher scores = more disability 
i = 0.94 MCID = 
2 Penn Shoulder Score (PSS)? Rate level of pain, satisfaction, and function on three ioa ICC CID = 11.4 
N The pain subscale is a 10-point numeric rating scale Wi n 
pain” and “worst pain possible” as end points. 
=~ The satisfaction subscale is also based on a 10-point numeric 
a | rating scale with “not satisfied” and “very satisfied” as en 
points. oe 
= | The function subscale is based on a 4-point Likert scale with 
= | “can't do at all,” “much difficulty,” “with some difficulty, 
Q and “no difficulty” as response options. 
Scores range from 0-100 ; 
| | Higher scores = low pain, high satisfaction, and high function 
‘HAND 
Michigan Hand Outcomes - 37-items on 6 scales: (1) overall hand function, (2) activities ICC = 0.95 MCID: 
Questionnaire (MHQ)* of daily living (ADLs), (3) work performance, (4) pain, (5) Pain = 23 
aesthetics, and (6) satisfaction with hand function rated on Function = 13 
a 5-point Likert-type scale. ADL = 1] 
Scores range from 0-100. Work = 8 
z Higher scores = better hand function. 
TMJ 
Mandibular Function Impair- 17 questions rating perceived level of difficulty on a Likert scale Spearman’s r = MCID = 14 
ment Questionnaire? ranging from 0 (no difficulty) to 4 (very great difficulty or 0.69-0.96 


impossible without help) 
Total scores range from 0-68 
Higher scores = more disability 


Abbreviations: ICC, Intraclass Correlation Coefficient; MCID, Minimum Clinically important Difference; MDC, Minimum Detectable Change 
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Musculoskeletal 
Imaging 


THOMAS SUTLIVE 
L. VINCENT LEPAK III 


> Radiology 


2. X-ray photons pass through the body and are cap- 

Tee | tured on plain film or digitally. The radiodensity of 
A = 2 the anatomical structure determines whether the 

Radiologists: Physicians That Train and object is seen as white, black, pray-black or gray. 


Professionals  —_— 


Subspecialize in Different Types of a. A structure that is radiodense (bone) will absorb more 
Imaging x-rays and leave the film white, while a less radiodense 
ae structure (air) will not absorb as much X-radiation, 
Radiographers: The Technicians eg 
Trained to Parfores Specie Types allowing penetration to the film and turning it black. 
Ofi s b. The radiograph (x-ray) is a 2-D (dimensional) view 
imaging of a 3-D object, causing structures to be superim- 
$ R : : d. At least two views (often three) are required 
Physical Therapists: Receive Basic diesen pe 
Training im the Wateroratation of These so the diagnostician does not neglect an abnormal- 
Studies and the Type of Studies bh that is taba in another plane (sagittal, fron- 
Ind; ; : tal, or transverse). 
ndicated for Their Clients 3. Use the ABCs to interpret the musculoskeletal radi- 


ograph: Alignment: size, contour, alignment with 
adjacent bones; Bone density: density and texture; 
Cartilage spaces: joint space width, presence of sub- 
chondral bone, epiphyseal plates. 

4, Advantages: quick, easy, portable, and relatively inex- 
pensive. 

5. Disadvantages: ionizing radiation, poor at visualizing 
soft tissues and small fractures. 


Diagnostic Exams and © 

Procedures aaa 

Radiography (X-Rays) 

1. Noninvasive test used to identify and screen for lung 
or heart disease, fractures, dislocations, bone growth, 
foreign objects, etc. 
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ging (MRI) 


Magnetic Resonance Ima 
(See Table 2B-1) ae 
1. Noninvasive test that provides sectional aot 
anatomy that is especially helpful for visua a J eh 
tissues. These images can be configured into de 
3-D models. ; 
2. MRI uses radio waves and magnetic fields to pay 
detailed imaging of the body that is often not visible 
to other types of imaging. The two basic types of an 


MRI are T1 and T2. ' 
a. T1: fat is brighter and is helpful in defining anat- 


omy. 

b. T2: fluid appears brighter, and the fat is suppressed, 
which is helpful for various joint pathologies. 

3. Functional MRIs are used to detect metabolic changes 


in the brain. 

4. Advantages: high-quality imaging of almost any struc- 
ture of the body (e.g., organs, bone, soft tissues). Does 
not rely on ionizing radiation. Contrasts can be used 
to increase details. 

5. Disadvantages: expensive, time-consuming, must 
remain perfectly still to avoid artifacts, may not be able 
to distinguish between edema and cancer tissue, may 
cause implanted metal device to malfunction, claus- 
trophobic environment, and relatively nonportable. 


Computed Tomography (CT) or CAT 

Scan 

1. Noninvasive test that provides sectional imaging of 
bone and most soft tissues. Especially useful for the 
chest and abdomen, with better anatomical resolu- 
tion than an x-ray. Able to measure bone density (pre- 
dict fractures) and identify tumors. 

2. A special radiography device with advanced 
analysis that configures images from x-rays T en 
angles to show high-quality cross-sectional and 3-D 
imaging of body tissues (eg., bone, lungs, vessel 
brain, tendons) and organs. sia ed 

3. Advantages: fast; provides high-quality imac: 
bone, soft tissue, and blood Stee “3 nee “4 
time. Contrasts can be used to increase details a 


Table 2B-1 


Poorly visuali 
zed 
8 absent 


l . large amounts of ionizing radian 
sadvantages: “°° ati 

4. cee as good at soft-tissue structures as MRI. Not p 
no may result in a claustrophobic č 


able, expensive, may resu’ 
tion, and has bariatric limits. 


or Bone Scintigraphy 

1. Helps to diagnose fractures not detected by X-ray a 
areas of damage tO bone caused by cancer, traun 
infection, or other conditions. 

2, Uses gamma fay emission to detect newly formi 
bone. A radionuclide is injected intravenously, a 
the distribution (uptake) is recorded on radiograph 
fim. Increased areas of uptake equal increased met 
bolic activity and show up on the film as black. Th 
test has poor specificity and good sensitivity. 

3, Advantages: noninvasive, small amounts of radiation 
and improved detection of abnormal bone metabo 


Bone Scan 


lism. 
4. Disadvantages: time-consuming (about 1 hour fo 


whole body), ionizing radiation, potential adverse 
reaction from contrast. 


Angiography 

1.A common procedure that helps the medical team 
evaluate and diagnose a client's condition. Also pro- 
vides valuable information for prognosis and treat 
ment Intervention. 

2.A catheter and a contrast material are often used in 
conjunction with x-rays, CT-scan, or MRI. The pi 
En pae of this procedure is to examine blood 
sia roughout the body. Also may be used ! 

intervention, e.g., stent placement. 


B a 
one Density Scan or Dual-Energy 


X- 


Densitome 
1. Measures bon 5 


; mine : ineat? 
osteopenia from ral density. Used to delin 


Osteoporosis. 


at An enh 
anced x-ray technique; gold standard for mea 


uring bone Mineral density. 


yitrasound (US) 

1. Purpose: With regards to the musculoskeletal sys- 
tem, it helps diagnose partial tendon tears, soft-tissue 
masses (e.g, tumors, hematomas), pockets of fluid, 
muscle development or activation. 

2. Description: sound waves capture real-time images of 
various body structures and blood flowing through 
the vessels. Structures that have more collagen will 
create a whiter image (hyperechoic) because they 
reflect the US better than an object that lacks colla- 
gen. Muscles appear darker (hypoechoic) relative to 
tendon. Structures that lack collagen (e.g., blood) will 
be dark and void of an echo because it allows the US 
to pass through the object resulting in an anechoic 
image. Physical therapists are increasingly using 
this modality to assess the structure, function, and 
movement of muscles and peripheral nerves in both 
healthy and unhealthy populations. US is a reliable 
and valid method to examine muscle thickness and 
diagnose soft-tissue injury. 
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3. Advantages: noninvasive, quick, easy, provides real- 
time imagery, relatively low cost when compared to 
other diagnostic imaging equipment (e.g, CT and 
MRI). It has great resolution for soft-tissue lesions 
when compared to an MRI. 

4. Disadvantages: unable to penetrate bone, requires a 
practitioner that is experienced and well trained at 
performing US. 


Positron Emission Tomography (PET) 

Scan 

1. Used to detect nonperfusing areas of the heart or to 
evaluate the brain in cases of undetermined demen- 
tia, stroke, seizures, memory disorders, or suspected 
tumors. 


2.Captures positrons emitted from radioactive 
substance. 
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Oblique Radiographic View Dem- 
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Coronal T1 MRI of right SLAP 
a . i a AP Radiographic View of Left 
Lesion (Superior Labrum Anterior to Posterior ): Humerus Fracture with Open Reduction/Internal 
Rotation. Bullet fragments can be seen in the inset 
picture (arrows): 
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From: J Orthop Sports Phys Ther 2012; 42(12):1050. 
doi:10.2519/jospt.2012.0420 
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AP Radiographic of Pelvis showin 
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From: http:/Awww.ncbi.nim.nih.gov/pmc/articles/ 
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Sagittal T2 Image of Longitudin 
ial MRI of Longitudinal Tibial tea al 
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Figure : AP Radiographic View of Left | AP Radiographic View of Right 


ankle Showing Oblique Fibular Fracture with Deltoid Ankle Medial Malleolus Fracture: 
Ligament Tear (Weber C Injury): 
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1-8 Maisonneuve Fracture. AP Radio- KULKEA Lateral Radiographic View Showing 


graphic image showing abduction (eversion) injury Shrapnel in Leg, Ankle, and Foot: 
to left ankle (image on left). Forces were transmit- 
ted through the syndesmosis, exiting through proxi- 
mal fibula (arrow seen on lateral view at right): 


| 


From: https://commons.wikimedia.org/wiki/File:Korean_ 
War_shrapnel_ankle_X-ray.jpg 
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Lateral Radiographic View of Right 


Foot Showing Jones’ Fracture (base of 5th metatarsal): 


T1 MRI (left image) and T2 MRI (right image) of Torn Achilles Tendon: 


> Normal Torn 
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Coronal T1 MRI of Talar Dome 


| eS AP Radiographic View of Normal 
Osteochondral Defect: Foot: 
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Ultrasound Image of Muscles of the Anterolateral 
Abdominal Wall: 
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Figure 4 Lateral Ultrasound Image of Achil- CUZ AP Ultrasound Image of Partially 
les Tendon Rupture: 
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Review Questions 
and Case Studies 


(Answers to all Review Questions and Case Studies can be found in 
Chapter 17) 


1. Which motion at the glenohumeral joint has the greatest limitation if the diagnosis is adhesive capsulitis? 
2. When considering the concave-convex rule, to which joints in the spine does the concave rule apply? 


3. Which special test when applied to the ankle/foot is BEST used to identify ligamentous instability of the 
calcaneofibular ligament? 


4. What are the major differences in diagnostic characteristics and pattern of joint dysfunction between osteo- 
arthritis and rheumatoid arthritis? 


Based on Clinical Practice Guidelines for Knee Ligament Sprain, which intervention has the strongest over- 


all evidence for effectiveness? 


Following a total hip replacement, in the acute phase, which positions should be avoided in bed position- 


ing and activities involving bed mobility? 


7. Foran anteriorly displaced articular disc at the TMJ, what is the primary joint mobilization technique? 
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Case Study #1 E 


Patient Profile 
e Gender: Female 
e Age: 49 


Presenting Problem/Current 

Condition 

e Patient referred to outpatient physical therapy with a 
chief complaint of right-sided neck pain 

e Insidious onset upon waking up 3 days ago 

e Pain and numbness extending to right posterior 


forearm and dorsum of hand, occasionally extending 
to the 3rd digit 


e Arm weakness 


Past Medical History 
e History of hypertension 
e Occasional headaches associated with neck pain 


Other Information 
e School teacher 
e Obese, BMI=34 


e Occasional consumption of alcohol 


Question #1 

What elements from the patient interview make a diag- 
nosis of cervical radiculopathy most likely? 

1. Associated referred pain to the right upper extremity. 
2. Acute onset of unilateral neck pain. 


3. Dermatomal paresthesia or numbness and myotomal 
muscle weakness. 


4. History of headaches associated with neck movements. 


Question #2 ale q 
What are most common findings in the clinical examin, 
tion for patients with cervical radiculopathy? 


1.(+) ULTT, (-) Spurling’s test, (—) cervical distraction 
test, painful ROM. | : 

2. (+) ULTT, (+) Spurling’s test, (-) cranial cervical fle. 
ion test, painful ROM. : 

3. (+) ULTT, (+) Spurling’s test, (+) cervical distraction 
test, painful ROM. | 

4.(+) ULTT, (+) Spurling’s test, (+) cranial cervical fley. 
ion test, painful ROM. 


Question #3 

What intervention is the BEST choice for reducing pain 
and improving function in acute cervical radiculopathy! 
1. Transcutaneous electrical nerve stimulation (TENS). 
2. Cryotherapy. 

3. Thoracic manipulation. 


4. Cervical mobilizing and stabilizing exercises. 


Question #4 


During the patient interview, the therapist learns tha 
the patient has rheumatoid arthritis. What special testis 
most appropriate to determine if the patient has upper 
cervical spine instability? 

1. Spurling’s test. 

2. Sharp Purser test. 

3. Quadrant test. 


4. Neck flexor muscle endurance test. 


, Veena. ae 4 
case Study #2 


patient Profile 
o Gender: Female 
o Age: 68 


Presenting Problem/Current 

Condition 

e Referred to physical therapy with a chief complaint of 
right posterior thigh/knee pain for the past 6 weeks 

e Onset after a long period of sitting during a train ride 

e Knee stiffness on waking in the morning that lasts for 
less than 30 minutes 

e Pain worsens with inactivity and improves with 
staying active 


Past Medical History 
e History of left knee replacement 2 years ago 


Other Information 
¢ DVI ruled out with Doppler ultrasound 
e Denies any neurologic symptoms or low back pain 


Question #1 
What elements from the patient interview make a diag- 
nosis of knee osteoarthritis (OA) more likely? 


1.Knee stiffness upon first waking that lasts less than 
30 minutes. 

2. Knee stiffness upon first waking that lasts greater than 
60 minutes. a 

3. Report of bilateral pain affecting multiple joints. 

4. Joint swelling, warmth, and stiffness. 
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Question #2 


What are most common findings in the clinical exami- 


nation and diagnostic imaging for patients with knee 
osteoarthritis? 


1. Hypomobile, painful joint; increased joint space and 
osteophytes on radiographs. 

2. Hypomobile, painful joint; decreased joint space and 
osteophytes on radiographs. 

3. Hypermobile, painful joint; increased joint space and 
osteophytes on radiographs. 

4. Hypermobile, painful joint; decreased joint space and 
osteophytes on radiographs. 


Question #3 
What interventions offer strong evidence for reducing 
pain and improving function in osteoarthritis? 


1. Transcutaneous electrical nerve stimulation (TENS). 

2. Cryotherapy. 

3. Therapeutic ultrasound. 

4. Therapeutic exercise (neuromuscular and functional 
exercises). 


Neuromuscular 


Physical Therapy 


SUSAN B. O'SULLIVAN, CARRIE W. HOPPES, AND 
SCOTT W. SHAFFER 
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stions About the Neuromuscular 
system Comprise 23.5% of the NPTE, 
or a Total of 44-50 Questions. 


The Number of Questions by 

Category Are: 

ə Examination of the Patient/Client: 15-17 

e Evaluation, Differential Diagnosis, Prognosis: 14-16 
e Interventions: 15-17 


Examination of the Patient/Client. 

Focus on: 

e Neuroanatomy. Comprehensive foundational knowl- 
edge of central nervous system (CNS) and peripheral 
nervous system (PNS) anatomy is critical to understand- 
ing components of the neuromuscular examination. 

¢ Major neuromuscular health conditions across the 
lifespan seen by physical therapists. These include 
Parkinson's disease, multiple sclerosis, Guillain-Barré 
syndrome, stroke, spinal cord injuries, traumatic brain 
injuries, amyotrophic lateral sclerosis, cerebral palsy, 
Down syndrome, myopathies (e.g., muscular dystro- 
phies), peripheral neuropathies, and neuromuscular 
junction disorders. 

e Components of a comprehensive neurological exami- 
nation and the relevance of the information for dif- 
ferential diagnosis and intervention 

* Common tests and measures of cognition, strength, 
sensation, reflexes, tone assessment, coordination, 
mobility (sit to stand, stairs, and gait), balance, and fall 
risk that are used to assess patients with neuromuscular 
conditions 

* Neuromuscular and nervous system outcomes meas- 
ures and their application to effective patient manage- 
ment and interventions 


Evaluation, Differential Diagnosis, and 


fognosis. Focus on: 
* Foundational knowledge of the CNS, PNS, and auto- 
nomic nervous system (ANS). Differential diagnosis 


questions may test knowledge of blood supply of 
the brain, specific domains of function in the CNS, 
somatotopic organization of the cerebral cortex 
(homunculus), and other areas of the CNS, spinal 
cord tracts, etc. 

e The clinical features (signs and symptoms) and dif- 
ferential diagnosis of prevalent neuromuscular con- 
ditions across the lifespan. These include conditions 
that affect the CNS, PNS, and ANS. 

¢ Development of a plan of care to include prognosis 
for common neuromuscular disorders 

e Medical management and diagnostic studies of the 
neuromuscular and nervous systems to include imag- 
ing, laboratory tests, and surgical procedures 

e Actions and side effects of pharmacological manage- 
ment of neuromuscular problems 


Interventions. Focus on: 

e Physical therapy interventions for neuromuscular 
conditions and their applications for rehabilitation, 
health promotion, and performance according to cur- 
rent best evidence 

Interventions for neuromuscular and neurologic disor- 
ders are often focused on a task specific approach. Inter- 
vention questions may also test knowledge of a specific 
neurotherapeutic technique (eg. slow sustained 
stretching) for a given examination finding/impairment 
(e.g., hypertonicity or spasticity). 

Management of pediatric conditions. Knowledge of 
developmental milestones, reflexes, facilitation, and 
inhibition techniques are important. 

Motor control and motor learning strategies (when 
to use knowledge of results versus knowledge of per- 
formance, when to use different types of feedback) as 
related to interventions for neuromuscular conditions 
Potential adverse side effects or complications on the 
neuromuscular and nervous systems from physical ther- 
apy interventions (e.g., fatigue or weakness with exer- 
cise in patients with multiple sclerosis, Guillain-Barré, 
myasthenia gravis) 
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Brain 


Anatomy and Physiology 


of the Nervous System 


Cerebral Hemispheres (Telencephalon) 
(See Figure 3-1) 
1. Convolutions of gray matter composed of gyri (crests) 


and sulci (fissures). 

a. Lateral central fissure (fissure of Sylvius) separates 
temporal lobe from frontal and parietal lobes. 

b. Longitudinal cerebral fissure separates the two 
hemispheres. 

c. Central sulcus separates the frontal lobe from the 
parietal lobe. 

2. Paired hemispheres, consisting of six lobes on each 

side: frontal, parietal, temporal, occipital, insular, 

limbic. 

a. Frontal lobe. 

e Precentral gyrus: primary motor cortex for volun- 
tary muscle activation. 

e Prefrontal cortex: controls emotions and judg- 
ments. 

e Broca’s area: controls motor aspects of speech. 

b. Parietal lobe. 

e Postcentral gyrus: primary sensory cortex for inte- 
gration of sensation. 

e Receives fibers conveying touch, proprioceptive, 
pain and temperature sensations from opposite 
side of body. 

e See Figure 3-2 for sensory cortical somatotopic 


organization. 


Sensory Speech 
(Wernicke's) Area 


Figure 3-1 | Functional areas of the brain. 


seinem Sensory Homunculus. 


Adapted from Nguyen JD, Duong H. Neurosurgery, Sensory 
Homunculus. 2020 Jul 31. In: StatPearls [Internet]. Treasure 
Island (FL): StatPearls Publishing; 2021 Jan (Image S. Bhinjji 
MD). Image is a licensed with Creative Commons Attribu- 
tion 4.0 International License, http://creativecommons.org 
/licenses/by/4.0/. Photo color scheme was adapted to a white 
background and black font. 


c. Temporal lobe. 
e Primary auditory cortex: receives/processes audi- 
tory stimuli. 
e Associative auditory cortex: processes auditory 
stimuli. 
e Wernicke’s area: language comprehension. 
° Primary vestibular area: head position and move 
ment, perception of vertical. 
d. Occipital lobe. 
e Primary visual cortex: receives/processes visual 
stimuli. i 
° Visual association cortex: processes visual stimuli 
e. Insula. i 
° Deep within lateral sulcus, associated with Y? 
ceral functions. 
f. Limbic system. i 
° Consists of the limbic lobe (cingulate, P E 
pocampal and subcallosal gyri), hippon us 
formation, amygdaloid nucleus, hypothal 
and anterior nucleus of thalamus. pen 
P hylogenetically oldest part of the brain, © rel 
with instincts and emotions contributing t° P 
vation of the individual. 
° Basic functions include feeding, aggressi 
tons, and endocrine aspects of sexual res 


on, eo 


ponst 
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e Critical role in memory (especially emotionally 2. Subthalamus: involved in control of several functional 


memories), motivation, and learning. pathways for sensory, motor, and reticular function. 
3, White matter: myelinated nerve fibers located 3. Hypothalamus. 
centrally. ; a. Integrates and controls the functions of the auto- 
a. Transverse (commissural) fibers: interconnect the nomic nervous system and the neuroendocrine 
two hemispheres, including the corpus callosum system. 
(the largest), anterior commissure, and hippocam- b. Maintains body homeostasis: regulates body tem- 
pal ea Ee ) perature, eating, water balance, anterior pituitary 
b. Projection ibers: connect cerebral hemispheres function/sexual behavior, and emotion. 
with other portions of the brain and spinal cord. 4. Epithalamus. 
c Association fibers: connect different portions of the a. Habenular nuclei: integrate olfactory, visceral, and 
cerebral hemispheres, allowing cortex to function somatic afferent pathways. 
as an integrated whole. b. Pineal gland: secretes hormones that influence the 
4. Basal ganglia (BG). pituitary gland and several other organs; influences 
a. Masses of gray matter deep within the cerebral hem- circadian rhythm. 


ispheres, including the striatum (caudate nucleus, 
nucleus accumbens, putamen), globus pallidus Brainstem 
(external segment, internal segment), subthalamic 1. Midbrain (mesencephalon). 


nucleus and substantia nigra (compact part, retic- a. Connects pons to cerebrum; superior peduncle 

ular part). The term lenticular nucleus refers to the connects midbrain to cerebellum. 

putamen and globus pallidus. b. Contains cerebral peduncles (two lateral halves), 
b. Forms an associated motor system (extra-pyrami- each divided into an anterior part or basis (crus 

dal system) with other nuclei in the subthalamus cerebri and substantia nigra) and a posterior part 

and the midbrain. (tegmentum). 


c. Tegmentum contains all ascending tracts and some 
descending tracts; the red nucleus receives fibers 
from the cerebellum; is the origin for the rubrospi- 
nal tract, important for coordination; contains cra- 
nial nerve nuclei: oculomotor and trochlear. 

d. Substantia nigra is a large motor nucleus connect- 
ing with the basal ganglia and cortex; it is impor- 
tant in motor control and muscle tone. 

e. Superior colliculus is an important relay station for 
vision and visual reflexes; the inferior colliculus is 
an important relay station for hearing and auditory 
reflexes. 

f. Periaqueductal gray contains endorphin-producing 
cells and descending tracts that are important for 
pain and reflex modulation. 


c. Multiple circuits exist in the BG. 

e Oculomotor circuit (caudate loop): originates 
in frontal and supplementary motor eye fields; 
projects to caudate; functions with saccadic eye 
movements. 

e Motor loop (putamen loop): originates in pre- 
central motor and postcentral somatosensory 
areas; projects to and excites putamen neurons; 
putamen cells inhibit globus pallidus neurons, 
which in turn boosts activity in the ventral lateral 

nucleus and supplemental motor area; functions 
to scale amplitude and velocity of movements; 
reinforces selected pattern, suppresses conflicting 
patterns; preparatory for movement (i.e., motor 
set, anticipatory movement). 


e Limbic circuit: originates in prefrontal and limbic 2. Pons. 
areas of cortex; to BG; to prefrontal cortex; func- a. Connects the medulla oblongata to the midbrain, 
tions to organize behaviors (executive functions, allowing passage of important ascending and 
problem-solving, motivation) and for procedural descending tracts. i 
learning. b. Anterior basal part acts as a bridge to cerebellum 
(middle cerebellar peduncle). 
Diencephalon c. Midline raphe nuclei project widely and are impor- 
1. Thalamus. tant for modulating pain and controlling arousal. 
d. Tegmentum contains several important cranial nerve 


a. Sensory nuclei: integrate and relay sensory infor- ; a ies i i 
me from ae ee retina, cochlea, and taste nuclei: abducens, trigeminal, facial, vestibulocochlear. 
3. Medulla oblongata. 


receptors to cerebral cortex and subcortical regions; Connects spinal cord with pons 
smell (olfaction) is the exception. a k ; - Ps 
b. Motor nuclei: era motor information from cerebel- b. Contains relay nuclei of dorsal columns (gracilis and 
lum and globus pallidus to precentral motor cortex. cuneatus); fibers cross to give rise to medial lemniscus. 
€. Other nuclei: assist in integration of visceral and c. Inferior cerebellar peduncle relays dorsal spinocer- 
somatic functions. ebellar tract to cerebellum. 
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d. Corticospinal tracts cross (decussate) in pyramids. 

e. Medial longitudinal fasciculus arises from vestibu- 
lar nuclei and extends throughout brainstem and 
upper cervical spinal cord; important for control of 
head movements and gaze stabilization (vestibulo- 
ocular reflex). 

f. Olivary nuclear complex connects cerebellum to 
brainstem and is important for voluntary move- 
ment control. 

g. Contains several important cranial nerve nuclei: 
hypoglossal, dorsal nucleus of vagus and 
vestibulocochlear. 

h.Contains important centers for vital functions: 
cardiac, respiratory, and vasomotor centers. 

4. Reticular Activating System (RAS). 

a. Anterior-most segment of the brainstem (mid- 
brain, pons, and medulla). 

b. Includes four nuclei that produce key neurotrans- 
mitters (e.g., serotonin, norepinephrine, acetyl- 
choline) that assist with attention, arousal, and 
modulation of muscle tone. 

c. Damage to the RAS or circuits to or from the cor- 
tex result in dysregulation of sleep-wake cycles, 
impaired arousal, and ability to focus. 


Cerebellum 

1. Located behind dorsal pons and medulla in posterior 

fossa. 

2. Structure. 

a. Joined to brainstem by three pairs of peduncles: 
superior, middle, and inferior. 

b. Comprises two hemispheres and midline vermis; 
cerebellar cortex, underlying white matter; and 
four paired deep nuclei. 

c. Archicerebellum (flocculonodular lobe) connects 
with vestibular system and is concerned with equi- 
librium and regulation of muscle tone; helps coor- 
dinate vestibulo-ocular reflex. 

d. Paleocerebellum (rostral cerebellum, anterior lobe; 
also known as spinocerebellum) receives input 
from proprioceptive pathways and is concerned 
with modifying muscle tone and synergistic actions 
of muscles; it is important in maintenance of pos- 
ture and voluntary movement control. 

e, Neocerebellum (lateral cerebellar hemispheres, 
posterior lobe; also known as pontocerebellum or 
functionally as cerebrocerebellum); receives input 
from corticopontocerebellar tracts and olivocer- 
ebellar fibers; it is concerned with the smooth 
coordination of voluntary movements; ensures 
accurate force, direction, and extent of move- 
ment. Important for motor learning, sequencing 


of movements, and visually triggered movements 


May have a role in assisting cognitive function and 
mental imagery. 


° 2 art se, 
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Spinal Cord- 


General Structure (See Figure 3-3) 

1. Cylindrical mass of nerve tissue extending from 
foramen magnum in the skull continuous with 
medulla to the lower border of the first lumbar verte 
bra in the conus medullaris. 

2. Divided into 30 segments—S8 cervical, 12 thora,; 
5 lumbar, 5 sacral—and a few coccygeal segments ` 


Central Gray Matter 

1.Two anterior (ventral) and two posterior (dorsal) 
horns united by gray commissure with central can 
(Figure 3-4). 

2. Anterior horns contain cell bodies that give rise to 
efferent (motor) neurons: alpha motor neurons to 
affect muscles and gamma motor neurons to affeq 
muscle spindles. 

3. Posterior horns contain afferent (sensory) neurons 
with cell bodies located in the dorsal root ganglia. 

4, Two enlargements (cervical and lumbosacral) for ori- 
gins of nerves of upper and lower extremities. 

5. Lateral horn is found in thoracic and upper lumbar 
segments for preganglionic fibers of the autonomic 
nervous system. 
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d. Spinoreticular tracts: convey deep and chronic pain 
to reticular formation of brainstem via diffuse, pol- 
ysynaptic pathways. 

3. Descending fiber systems (motor pathways). 

a. Corticospinal tracts: arise from primary motor 
cortex, descend in brainstem, cross in medulla 
(pyramida! decussation), via lateral corticospinal 
tract to ventral gray matter (anterior horn cells); 
10% of fibers do not cross and travel in anterior 
corticospinal! tract to cervical and upper thoracic 

lage ge segments; important for voluntary motor control. 

| b. Vestibulospinal tracts: arise from vestibular nucleus 
and descend to spinal cord in lateral (uncrossed) 
and medial (crossed and uncrossed) vestibulospi- 
nal tracts; important for contro! of muscle tone, 

Poa hy antigravity muscles, and postural reflexes. 

c. Rubrospinal tracts: arise in contralateral red nucleus 
and descend in lateral columns to spinal gray mat- 
ter; assist in motor function. 

d. Reticulospinal system: arises in the reticular forma- 

Sn a EE E tion of the brainstem and descends (crossed and 

Pio Matter — uncrossed) in ventral and lateral columns, termi- 

nates both on dorsal gray (modifies transmission of 

sensation, especially pain) and on ventral gray (influ- 
> ences gamma motor neurons and spinal reflexes). 

Spinal cord: Anterior cross section. e. Tectospinal tract: arises from superior colliculus 

(midbrain) and descends to ventral gray; assists in 
head-turning responses to visual stimuli. 
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White Matter 4. Somatotopic organization spinal cord pathways. 
1. Anterior (ventral), lateral, and posterior (dorsal) a. Spinal cord pathways maintain somatotopic organ- 
myelinated columns or funiculi. ization (please see Figure 3-5). 
2. Ascending fiber systems (sensory pathways). b. Explains variability in patients with partial spinal 
a. Dorsal columns/medial lemniscal system: convey cord injuries, chronic compression (e.g., cervical 
sensations of proprioception, vibration, and tactile myelopathy), or disease (e.g., multiple sclerosis with 
discrimination; divided into fasciculus cuneatus demyelinating plaques). 
(upper extremity tracts, laterally located) and fascicu- c. See Table 3-22 for clinical examples of spinal cord 


lus gracilis (lower extremity tracts, medially located); injuries. 
neurons ascend to medulla where fibers cross (lem- 
niscal decussation) to form medial lemniscus; ascend 
to thalamus and then to somatosensory cortex. 

b. Spinothalamic tracts: convey sensations of pain 
and temperature (lateral spinothalamic tract), and 
crude touch (anterior spinothalamic tract); tracts 
ascend one or two ipsilateral spinal cord segments 
(Lissauer’s tract), synapse and cross in spinal cord 
to opposite side and ascend in ventrolateral spi- 
nothalamic system. 

c. Spinocerebellar tracts: convey proprioception 
information from muscle spindles, Golgi tendon 
organs, and touch and pressure receptors to CeT- 
ebellum for control of voluntary movements; 
dorsal spinocerebellar tract ascends to ipsilateral 
inferi d ventrospinocere- | . 
bailar Gar el EAN and ipsilateral Spinal cord somatotopic 
superior cerebellar peduncle. 


organization. 
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Autonomic Nervous System (ANS) 

1. Concerned with innervations of involuntary struc- 
tures: smooth muscle, heart, glands; helps maintain 
homeostasis (constant internal body environment). 

2.Two divisions: sympathetic and parasympathetic; 
both have afferent and efferent nerve fibers; pregan- 
glionic and postganglionic fibers. 

a. Sympathetic (thoracolumbar division, T1-L2): pre- 
pares body for fight or flight, emergency responses; 
increases heart rate and blood pressure, constricts 
peripheral blood vessels (with exception of vasodi- 
lation of skeletal muscles), and redistributes blood; 
inhibits peristalsis (Figure 3-6). 

b. Parasympathetic (craniosacral division, CN III, VII, IX, 
X; pelvic nerves): conserves and restores homeostasis; 
slows heart rate and reduces blood pressure; increases 
peristalsis and glandular activity (Figure 3-7). 

3. Autonomic plexuses: cardiac, pulmonary, celiac 
(solar), hypogastric, pelvic. 

4. Modulated by brain centers. 

a. Descending autonomic system: arises from con- 
trol centers in hypothalamus and lower brainstem 
(cardiac, respiratory, vasomotor) and projects to 
preganglionic ANS segments in thoracolumbar 
(sympathetic) and craniosacral (parasympathetic) 


segments. 
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Cranial Part: 
Parasympathetic 
Nuclel in 
Brainstem 


(close to organs) 


ANS-parasympathetic division. 


b. Cranial nerves: visceral afferent sensations via glos 
sopharyngeal and vagus nerves; efferent outflow via 


oculomotor, facial, glossopharyngeal, and vagu 
nerves. 
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Bony Structure 
1. Skull (cranium): rigid bony chamber that contait 


the brain and facial skeleton, with an opening (oc 
men magnum) at its base. 


Meninges 


fig. membranes that envelop the brain. 
"uta Mater: outer, tough, fibrous membrane attache’ 
b hae Surface of cranium; forms falx and tentor 
c Pia n = delicate, vascular membrane. 
brain sa an vascular membrane that cove” 
2. Subar ch 3 ce; forms tela choroidea of vent! i 
achnoid space: formed by arachnoid and P 


mater, contains c k 
i erebrospinal fluid (CSF) 23! 
terns, major arteries, “ ke 


ventricles s 
. Fo iti j 
ur Cavities or ventricles that are filled with oi 


communicate wi $ 
cord canal with each other and with thé 


7, Lateral ventricles: large, irregularly shaped with 
anterior (frontal), posterior (occipital), and inferior 
(temporal) horns; communicates with third ventricle 
through foramen of Monro. 

3. Third ventricle: located posterior and deep between 
the two thalami; third ventricle communicates with 
fourth ventricle through cerebral aqueduct. 

4.Fourth ventricle: pyramid-shaped cavity located in 
pons and medulla; foramina (openings) of Luschka 
and Magendie communicate with fourth ventricle 
through subarachnoid space. 


Cerebrospinal Fluid (CSF) 

1. Provides mechanical support (cushions brain), con- 
trols brain excitability by regulating ionic composi- 
tion, aids in exchange of nutrients and waste products. 

2. Produced in choroid plexuses in ventricles. 


Blood-Brain Barrier 

1. Selective restriction of blood-borne substances from 
entering the CNS. 

2. Associated with capillary endothelial cells. 


Blood Supply 

1. Brain is 2% of body weight with a circulation of 18% 
of total blood volume. 

2. Carotid system: internal carotid arteries arise off com- 
mon carotids and branch to form anterior and mid- 
dle cerebral arteries; supplies a large area of brain and 
many deep structures. 

3. Vertebrobasilar system: vertebral arteries arise off 
subclavian arteries and unite to form the basilar 
artery; this vessel bifurcates into two posterior cerebral 
arteries; supplies the brainstem, cerebellum, occipital 
lobe, and parts of thalamus. Pay 

4. Circle of Willis: formed by anterior communicating 
artery, connecting the two anterior cerebral arteries 
and the posterior communicating artery, connecting 
each posterior and middle cerebral artery (Figure 3-8). 

5. See Figure 3-9 for associated Cortex Vascular Zones. 

6. Venous drainage: includes cerebral veins and dural 
venous sinuses. ) 

7. See Neurological Dysfunction, Cerebrovascular Acci- 
dent for a discussion of specific stroke syndromes 
(characteristic signs and symptoms associated with 
occlusion of specific cerebral vessels). 


Neurons 


Structure 
l. Neurons vary in size and complexity. l 
a. Cell bodies (genetic center) with dendrites (receptive 
surface area to receive information via synapses). 
b. Axons conduct impulses away from the cell body 
(one-way conduction). 
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MRI of circle of Willis and other 


Figure 3-8 
cerebral arteries. 

ACA = anterior cerebral artery, MCA = middle cerebral artery, 
PCA = posterior cerebral artery. 


ACA = Anterior Carebraj Artery; MCA = Middie Cerebral Artery; 
PCA = Posterior Cerebral Artery 
PUCES Cortex vascular zones. 
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c. Synapses allow communication between aie 
chemical neurotransmitters are released (c an n 
synapses) or electrical signals pass directly fro 
cell to cell REET synapses). 

. Neuron groupings and types. = 

i aha ae eis groups of nerve cell bodies; 

in the peripheral nervous system, these groups are 
called ganglia. 

b. spelen carry impulses to other parts of 
the CNS. 5. 

c. Interneurons are short relay neurons and assist in 
the inhibition or excitation of projection neurons 
and/or alpha motor neurons (e.g., reflexes). 

d. Axon bundles are called tracts or fasciculi; in the 
spinal cord, collections of tracts are called columns 
or funiculi. 

3. Neuroglia: support cells that do not transmit signals; 
important for myelin production (oligodendrocytes- 
central nervous system; Schwann cell peripheral 
nervous system) and neuronal support, maintenance 
of K+ levels, form tight junction for blood-brain bar- 
rier, and reuptake of neurotransmitters after neural 
transmission at synapses (Astrocytes). 


Function. Neuronal Signaling 

1. Resting membrane potential: positive on outside, 
negative on inside (about -70 mV). 

2. Action potential: increased permeability of Na+ and 
influx into cell with outflow of K+ results in polarity 
changes (inside to about +35 mV) and depolariza- 
tion; generation of an action potential is all-or-none. 

3. Conduction velocity is proportional to axon diameter 
and the degree of myelination. 

4. Repolarization results from activation of K+ channels, 

5. Myelinated axons: axons are covered with myelin 
with small gaps (nodes of Ranvier) where myelin is 
absent; the action potential jumps from one node to 
the next, termed saltatory conduction; myelin functions 

5 io aara _ of conduction and conserve energy. 
* Conduction lege arcmin, and faster 

on and fiber size 
decreases from A-alpha to A-delta), 

* Alpha: proprioception, somatic motor 

e Beta: touch, pressure. 


¢ Gamma: motor to m 


Mic, 


est, unmyelinated, 
ing. Polymodal fibers that respon 
stimuli, 


- inated, co : 
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slowest conduct- 
d to mechanical, 
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Peripheral Nervous Syster 


Peripheral Nerve (Lower Motor 

Neuron [LMN]) g ! 

1. Motor (efferent) fibers originate trom motor nucle 
| (cranial nerves) or anterior horn cells (spinal nerves) 

2, Sensory (afferent) fibers originate in cells outside 
‘brainstem or spinal cord with sensory ganglia (cra. 
nial nerves) or dorsal root ganglia (spinal nerves) 
Figure 3-4). 

PT nervous system fibers: sympathetic fi. 
ers (Figure 3-6) at thoracolumbar spinal segments 
and parasympathetic fibers at craniosacral segment, 
(Figure 3-7). 


Cranial Nerves (CN) 

1. Twelve pairs of cranial nerves; all nerves are distrib. 
uted to the head and neck, except CN X, which is dig. 
tributed to the thorax and abdomen. 

2. Cranial nerve (CN) assessment provides information 
on specific CN function and assists practitioners in 
localizing brain stem/cortical lesions (Table 3-1). 

3.CN I, II, and VIII are pure sensory, carry special 
senses of smell, vision, hearing, and equilibrium. 

4.CN Ill, IV, and VI are pure motor, controlling eye 
movements and pupillary constriction. 

5.CN XI and XII are pure motor, innervating stemo- 
cleidomastoid, trapezius, and tongue. 

6.CN V, VII, IX, and X are mixed motor and sensory; 
involved in chewing (V), facial expression (VII), 
swallowing (IX, X), vocal sounds (X); sensations 


from head (V, VII, IX), alimentary tract, heart, ves 
sels, and lungs (IX, X), and taste (VII, IX, X). 
7.CN Ul, VII, IX, and X 


thetic fibers of 
ANS; invol eee ey mpatheuc 


ved in control of smooth muscles of inne 
eye (III); salivato 


ry and lacrimal glands (VII); parotid 
gland (IX); muscles of heart, lung, and bowel (X). 


Sacral, 
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EE Cranial Nerve Integrity 
NERVE FUNCTION 


Pupillary reflex (tests 
CN lIl-afferent 
response and 
CN lll-efferent 
response} 

Accommodation 

Convergence 


Extraocular movements 

Trochlear, and CN Ill: turns eye up, 

Abducens down, in; constricts 

| pupil and elevates 
eyelid 

CN IV: turns adducted 
eye down 

CN VI: turns eye out 


IIl Oculomotor 


M, N, VI Oculomotor, 


Sensory: face 
Sensory: cornea 


| Motor: temporal and 
| masseter muscles 


Facial expression 


Sensory Function: taste 
to anterior two 
thirds of tongue 


Vestibular function 

Test eye-head 
coordination: 
vestibulo-ocular 
reflex (VOR) 

Cochlear function 


Vill Vestibulocochlear 
(Acoustic) 


a 


Anatomy and Physiology of the Nervous System 


TEST 


Test sense of smell on each side: use common, 


nonirritating odors; close off other nostril 
Test visual acuity 


Central: Snellen eye chart; test each eye 
separately by covering other eye; test at 
distance of 20 feet 

Visual fields: test peripheral vision by 
confrontation 


Shine light in eye: pupil 


Eye accommodates to light 
Pupils move medially when viewing object at 
close range 


Test extraocular movements: ask patient to 
look up, down, medial, and lateral 


Ask patient to look in and down 


Ask patient to look lateral 


Test pain, light touch sensations: forehead, 
cheeks, jaw (eyes closed) 

Test corneal reflex: touch lightly with wisp of 
cotton 

Palpate muscles; have patient clench teeth, 
hold against resistance 


Test motor function facial muscles: raise 
eyebrows, frown, show teeth, smile, close 
eyes tightly, puff out both cheeks 


Apply sweet, salty, and sour solutions to outer 


and lateral portions of anterior tongue 
using a cotton swab (occlude vision) 


Test balance: vestibulospinal function 
Test eye-head coordination: vestibulo-ocular 


reflex (VOR) 


Test auditory acuity 
Test for lateralization (Weber's test): place _ 
vibrating tuning fork on top of head, mid 


position; check if sound heard in one ear, 


or equally in both 

spawn air and bone conduction (Rinne’s 
test): place vibrating tuning fork on 
mastoid bone, then close to ear canal; 


sound heard longer through air than bone 
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POSSIBLE ABNORMAL FINDINGS 


Anosmia (inability to detect smells), seen with 
frontal lobe lesions 

Blindness, myopia (impaired far vision); 
presbyopia (impaired near vision) 


Visual field defects: (homonymous hemianopsia | 
and bitemporal hemianpsia) | 


Absence of pupillary constriction in both eyes 
indicates CN II lesion and absent in tested 
eyes indicates CN Ill lesion 


Lateral strabismus (Exotropia) 
Unequal pupils (Anisocoria) 


Lateral strabismus: eyeball turns lateral; can 
cause diplopia or nystagmus 
CN Ill lesions also result in complete ptosis and 


dilated pupil 
Inability to look down and in 


Medial strabismus: eyeball turns inward; can 
cause diplopia or nystagmus 


Loss of facial sensations 
Loss of corneal reflex ipsilaterally 


Weakness, wasting of muscles of mastication 
Deviation of jaw when opened to ipsilateral side 
abnormal findings: 

Assymetry of jaw movement 

Assymetry of jaw strength 


Paralysis ipsilateral facial muscles: inability 
to close eye, droop in corner of mouth, 
difficulty with speech articulation; PNI: Bell’s 
palsy (CN VII} results in complete ipsilateral 
facial paralysis; UMN lesion: above the 
facial nucleus results in paralysis in the 
contralateral lower part of the face 

Incorrectly identifies solution 

Decreased taste 


Vertigo, dysequilibrium 
Gaze instability with head movement, 
nystagmus (an involuntary, rapid, rhythmic, 


oscillatory eye movement) 


Deafness, impaired hearing, tinnitus 

Unilateral sensorineural loss: sound lateralized 
to good ear 

Sensorineural loss: sound heard in good ear 


Conductive loss: sound heard through bone is 
equal to or longer than air 


(Continued) 
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Table 3-1 


Examination of Cranial Nerve Integrity (Continued) 


~S 
POSSIBLE ABNORMAL FINDINGS 


NERVE FUNCTION _ TEST FET kM a Incorrectly identifies solution, loss of taste on 
IX Glossopharyngeal Sensory BCE an hina al posterior tongue 

of tongue, pharynx, 

Lined ia: hoarseness denotes vocal cord | 
X/x oid Vink Phonation Listen to voice quality sis; nasal quality denotes palatal weckan | 


Examine for difficulty in swallowing 


Have patient say “ah”; observe motion of soft 


Dysphagia: difficulty swallowing; loss of 


swallowing refexes 


Dysarthria: difficulty articulating words cl oct | 


slurs words 


and Vagus con palate (elevates) and position of uvula | 
(remains midline) K ! ' ; | 

h side Paralysis: palate fails to elevate (lesion of CN. | 

Gag reflex Stimulate back of throat lightly on each side cs ori e iN ni | 

Absent reflex: lesion of CN IX; possibly CN x | 

| : iculations, weakness {PNI}: Inability 
XI Accessory Muscle functi Examine bulk, strength Atrophy, fosciculations, wea ty 
| ae ites rabili io elevate shoulder girdle or put to shrug ipsilateral shoulder; shoulder 
shoulder to ear droops; + scapular flip test (scapular winging) 

Sternodleidomastoid In supine, ask patient to flex head Weakness, inability to fex head laterally and 

(involvement raises anterolaterally and rotate head to opposite forward, rotate head to contralateral side | 

concem of brain- side; resistance is applied in an obliquely Contracture produces torticollis (wry neck),a 

| stem involvement posterior direction dystonic condition that produces a fixed 
| secondary fo proxi- abnormal head position (tilted, rotated, with | 
| mal innervation) flexion or extension) | 
XII Hypoglossal Tongue movements Listen to patient's articulation Dysarthria (lesions of CN X or CN XII) | 
Examine resting position of tongue UMN (supranuclear) lesion: produces mild to | 


Examine tongue movements (move side-to- 


side, protrude} 


Key: CN = cranial nerve; CNS = central nervous system; PNI = peripheral nerve injury, 


5. The term myotome refers to the skeletal muscles inner- 
vated by motor axons in a given spinal root. A motor 
unit consists of the alpha motor neuron and the mus- 
cle fibers it innervates. 

6. Nerve roots exit from the vertebral co 
the intervertebral foramina. 


a. In the cervical spine, numbered roo i 
zontally above the corresponding EREN pan ; 
with C8 exiting below C7 and above T1 eas 

b. In the thoracic, lumbar, and 
exit below the correspondi 

c. Spinal cord ends at the |} 
bosacral region, the nerve | 
vertically below the cord to k oe almost 
(horse's tail). 


lumn through 


8. The anterior ra 


moderate contralateral weakness; may be | 
transient. | 
LMN (nuclear or infranuclear) lesion: produces _ 
paralysis, atrophy, and fasciculations of 
the tongue on involved side; deviation on 
protrusion is to the weak side. | 
Bilateral supranuclear lesions (pseudobulbar | 
palsy) produce moderate to severe loss of | 
tongue function. | 
Check for tongue tremors or involuntary tongue 
movements 


UMN = Upper motor neuron 


7. After emergin : + 
à 4 from the m en, ea 
spinal nerye intervertebral fora 


divides into a large anterior ramus (5? 
Plying the muscles and skin of the anterolateral b 
mbs) and a small posterior ramus (suf 
muscles and skin of the back); each ae 
motor and sensory fibers, fort 

mi join at the root of the limbs t° 
nerve pl 

at the orm The cervical and brachial ples od 

plexuses are the upper limbs; the lumbar and 

a. The ceryj at the root of the lower limbs. c 

S cal plexus arises from C1 throug? 

. ~ TOOts (see Figure 2-17). The brachial P jit 

S uos through T1 nerve roots th# 

and poster; $ (Upper, middle, lower): 2 0 

nor divisions, redistributing fibe 
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multiple levels and both sides of the spinal cord (e.g, 
flexor withdrawal reflex, crossed extension reflex); 
provides basis for unconscious motor function and 
basic defense mechanisms. 

2. Key understanding of reflexes is required and allows 
practitioners to assess for upper (hyper-reflexia and/or 
pathologic reflexes) or lower (hyporeflexia with low 
tone) motor neuron lesions. Physical therapists also 
use various positioning and treatment techniques to 
facilitate or inhibit reflexes/tone to improve function. 
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Stretch (Myotatic) Reflexes 

1. Stimulus: muscle stretch. 

2, Reflex arc: afferent Ia fiber from muscle spindle to 
alpha motor neurons projecting back to muscle of 
origin (monosynaptic). 

3. Functions for maintenance of muscle tone, support 
agonist muscle contraction, and provide feedback 
about muscle length. 

4. Clinically, sensitivity of the stretch reflex and intact- 
ness of spinal cord segment are tested by applying tap 
to the deep tendons, thus resulting in a muscle stretch 
reflex (also called deep tendon reflexes). 

5, Reciprocal inhibition: via an inhibitory interneuron, the 
same stretch stimulus inhibits the antagonist muscle. 

6. Reciprocal innervation: describes the effects of a 
stretch stimulus on agonist (autogenic facilitation), 
antagonist (reciprocal inhibition), and synergistic 


n- —- - = 
Ra, 
b t j ae 
' 
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r 
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Anterior View (f Posterior View 


Dermatomes. Fray 
muscles (facilitation). 
Note: Studies show variability in dermatomes. Recommend 
use of specific autonomous zones highlighted on anterior - 
view for C5-T1, T4, T10, and L1-S1. Inverse Stretch (Myotatic) Reflex 
1. Stimulus: muscle contraction. 

2. Reflex arc: Multiple sensory receptors and corre- 
three cords (lateral, Perce aan media) me sponding fiber types activate inhibitory interneuron 
finally into the pani SIS MAF SUPREY to muscle of origin (polysynaptic). 
upper extremity (see Figure 2- eee 3. Functions to provide agonist inhibition, diminution of 

b. The lumbar plexus arises from T12 through L4 nerve force of agonist contraction, stretch-protection reflex. 


roots (see Figure 2-19). The sacral plexus a 
from L4 through $3 nerve roots (see Figure 2-20). G 
F ta th amma Reflex Loop 
Nerve fibers from both are redistributed into the E AA Fons part cf thia looh, 


i ly the lower extremity. ; 

“ ere A HEr A A P 2. Allows muscle tension to come under control of 
Ref E ARA E IAE 9), aia pathways (reticulospinal, vestibulospinal, 
Extr KS ; and others 
Table 2- ic Gi Extremity Muscu- Ae 
apes : Rise Aas RE aa 0 L 3 Descending pathways k gamma motor neurons, 

ogical Screening), > (m causing contraction of muscle spindle, and in turn 
eening). ; 
and Ribcage Muscular and Neurological Scr 8) increased stretch sensitivity and increased rate of fir- 


ing from spindle afferents; impulses are then con- 

a 
Spinal Level Ref veyed to alpha motor neurons. 
Functi oe itt lev t 

ions and ‘ ene - 

Gie Flexor Withdrawal Reflex 

l. Involuntary responses to stimuli; basic, specific, and 1. Stimulus: cutaneous sensory stimuli. 
2, Reflex arc: cutaneous receptors via interneurons to 


predictable; dependent on intact neural pathway 

(reflex arc); reflexes result in a behavioral response largely flexor muscles; multisegmental response 

that may be monosynaptic or polysynaptic (involv- involving groups of muscles (polysynaptic). 

ing interneurons); impact a single level and one side 3. Functions as a protective withdrawal mechanism to 
remove body part from harmful stimuli. 


of the spinal cord (e.g., monosynpatic reflex); impact 
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i flex 
ssed Extension Re | 
ami noxious stimuli and reciprocal action © 


antagonists; flexors of one side are excited, het 
extensors on same side to be inhibited; opposi 
i ite limb. 

responses occur in opposite SKA 
2 “7 arc: cutaneous and muscle receptors rad 

7 ing to many spinal cord motor neurons on same an 

ite si tic). 

opposite side (polysynapt an 

3. Function: coordinates reciprocal limb activities such 


as gait. 


Brainstem Functions 

1. Controls flow of information between cortex and spi- 
nal cord/peripheral nervous system. 

2. Critical functions such as breathing, swallowing, heart 
rate, blood pressure, consciousness, and arousal. 

3. Houses nuclei for various neurotransmitters that 
influence both the cortex (e.g., arousal, attention) and 
spinal cord (e.g., descending pain modulation). 

4. Contains cranial nerve nuclei (please see Table 3-1). 


Brain Stem and Motor Control 

1. Brain stem is critical for maintaining autonomous rhyth- 
mic movements (eg, walking, chewing, swallowing). 

2. Critical cranial nerve reflexes to include pupillary 
light reflex, corneal blink reflex, and gag reflex. 


3. Medial descending brain stem- pathways (vestibu, 
lospinal, reticulospinal, tectospinal) important 
head/neck control and postural stability. 

4. Assists in unconscious integration of visual, Vestiby, 
lar, and somatosensory information with trunk a 
proximal muscle activation. | | 

5. Allows integration of visual and vestibular input dw. 
ing rapid head/body movements (vestibulo-ocul 
reflex). 


for 


Cortex Functions anc 
Control” ~—2@ 


Cortex Functions 

1. Higher thought processes such as decision-making 
and language. 

2. Processes information from the five senses. 

3. Memory 

4. Personality 

5. Executive function 


Cortex and Motor Control 

1.Controls purposeful, goal-orientated, learned volun- 
tary movements. 

2. Utilizes feedback and feed forward mechanisms. 

3. See Table 3-26 for additional information on Stages 
of Motor Learning and Training Strategies. 


b> Neurological Examination: History 
Systems Review, Tests, and Measures 


Presenting Symptoms 


1. Onset, progression, na 
> t ture 
2. Patient's insight in of symptoms. 


t i iy 
tional abilite 2 medical condition and func. 
. Other oses, surgeries 
2. Health status. ’ 
Social History 
2 Calvi socal suppor, 
3, TURN situation 
- -SUCation level. i 
* Employment, 
5. Lifestyle, 


ri 
2 Letna stimuli, 


Determine Orie 


ntation to Person, 


2. Verbal, tactile <i 
3. Painful ? e€, Sim 


Dae ch, pinprick. 

ermi 

1. Alermness: ales? of Consciousness 
OPEN eyes, look ir Tesponds appropriately’ 

er, respond fully and 4P 

; can open ey? 5 


er, 
respond to questions, but 
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3, obtundation: patient can open eyes, look at examiner, 
but responds slowly and is confused; demonstrates 
decreased alertness and interest in environment. 

4, Stupor: patient can be aroused from sleep only with 

inful stimuli; verbal responses are slow or absent; 
patient returns to unresponsive state when stimuli 
are removed; demonstrates minimal awareness of self 
and environment. 

5 Coma: a state of unconsciousness from which patient 
cannot be aroused, eyes remain closed; no response 
to external stimuli or environment. 

6.Unresponsive Wakefulness Syndrome (also referred 
to as vegetative state): a state characterized by the 
return of sleep/wake cycles, normalization of veg- 
etative functions (respiration, heart rate, blood 
pressure, digestion) and lack of cognitive respon- 

siveness (can be aroused but is unaware). Persistent 
vegetative state: a state lasting >1 year for traumatic 
brain injury (TBI) and >3 months for anoxic brain 
injury. 

7. Minimally conscious state (MCS): a state characterized 
by severely altered consciousness with minimal but 
definite evidence of self or environmental awareness. 


Glasgow Coma Scale (GCS) (Teasdale 
and Jennette, 1974) 

1. Relates consciousness to three elements of response: 
eye opening, motor response, and verbal response. 
2.Scoring range from 3 to 15: severe brain injury 

(scores 1-8); moderate brain injury (scores 9-12); 
minor brain injury (scores 13-15). 
3. Typically used to assess acute concussions/TBIs. 


Coma Recovery Scale-Revised 

(McCulloch KL et al., 2016) 

1. Examines multiple domains (auditory, visual, motor, 
verbal, communication, and arousal) of conscious- 
ness and function. 

2. Includes brain stem reflexes (pupillary light reflex, 
comeal reflex, spontaneous eye movements, oculoce- 
phalic reflex, and postural responses). a. 

3.Recommended for use in multiple rehabilitation 
settings (acute care, inpatient/outpatient, long-term 
acute care/skilled nursing, home health) and patients 
with various health conditions (moderate to severe 
TBI, stroke). 


Memory 

1. Immediate recall: name three items previously pre- 
sented after a brief interval (i-e., 5 minutes). 

2.Recent memory (short-term): recall of recent events 
(i.e, What did you have for breakfast?). 
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3. Remote memory (long-term): recall of past events 
(i.e, Where were you born? Where did you grow up?). 


Attention 


1. Length of attention span: digit span retention test 
(ie, ability to recall seven numbers in order pre- 
sented). 

2. Ability to attend to task without redirection (sus- 
tained attention); determine time on task, frequency 
of redirection. 

3. Ability to shift attention from one task to another 
(divided attention); assess ability of dual task control; 
assess also for perseveration (mental inertia): getting 
stuck on a task. 

4. Ability to stay on task in presence of detractors 
(focused attention); assess impact of environmental 
versus internal detractors. 

5. Ability to follow commands: one- or two-step, multi- 
level commands. 

6. Documentation: ability to follow specific requests 
(e.g., able to follow 2/5 verbal requests). 


Emotional Responses/Behaviors 

1. Safety, judgment: impulsivity and lack of inhibition. 

2. Affect, mood: irritability, agitation, depression, and 
withdrawal. 

3. Frustration tolerance. 

4. Self-centeredness (egocentricity). 

5. Insight into disability. 

6. Ability to follow rules of social conduct. 

7. Ability to tolerate criticism. 


Higher-Level Cognitive Abilities 

1. Judgment, problem-solving. 

2. Abstract reasoning. 

3. Fund of general knowledge: current events, ability to 
learn new information, generalize learning to new 
situations. 

4. Calculation: serial 7 test (count backward from 100 
by 7s). 

5. Sequencing: ability to order components of cognitive 
or functional task; assess if cueing is necessary, fre- 
quency of cues. 


Mini-Mental State Examination (MMSE) 
(Folstein, Flostein, and McHugh, 1975) 
1. Brief screening test for cognitive dysfunction. 

2. Includes screening items for orientation, registration, 
attention and calculation, recall and language. 

3. Maximum score is 30; 21-24 indicates mild cognitive 
impairment, 16-20 indicates moderate impairment, 
15 or less indicates severe impairment. 

4.The MMSE has evidence for screening but is not a 
stand-alone tool for diagnosis of cognitive impair- 
ment/dementia. 
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Cognitive Scale: Rancho Los Amigos 
Levels of Cognitive Function (LOCF) 
(Hagen et al., 1979) 

1. Assesses cognitive recovery from TBI. 

2. Includes eight levels of behavior: No response (1), 
decreased response levels (II and III), confused levels 
(IV, V, and VI), appropriate (automatic, purposeful) 
levels (VII and VIII). 

3. Delineates emerging behaviors; patients may plateau 
at any level (see Table 3-17). 


Expressive Function 

1. Examine fluency of speech, speech production. 

2. Nonfluent aphasia (Broca’s motor aphasia, expressive 
aphasia). 

a. A central language disorder in which speech is 
typically awkward, restricted, interrupted, and pro- 
duced with effort. 

b. The result of a lesion involving the third fron- 
tal convolution of the left hemisphere (Broca’s 
area). 

3. Verbal apraxia: impairment of volitional articulatory 
control secondary to a cortical, dominant hemisphere 
lesion. 

4. Dysarthria: impairment of speech production 
resulting from damage to the central or peripheral 
nervous system; causes weakness, paralysis, or inco- 
ordination of the motor-speech system (respiration, 
articulation, phonation, and movements of jaw and 


tongue). 


Receptive Function 
1. Examine comprehension. 
2. Fluent aphasia (Wernicke’s aphasia, receptive aphasia). 
a. A central language disorder in which spontane- 
ous speech is preserved and flows smoothly, while 
auditory comprehension is impaired. 
3. The result of a lesion in the posterior first temporal 
gyrus of the left hemisphere (Wernicke’s area). 


Global Aphasia 

1. Severe aphasia. 

2. Examine for marked impairments in comprehensi 
and production of language. SEESRoN 


Conduction/Association Aphasia 
1. Result of damage to the arcuate fasciculus (asso- 


ciation neural fibers) th 
at connect Wernicke’ 
Broca’s areas. Rand 


2. Causes word finding issues and problems with repe 


ing phrases. , 
3. Treatment strategies: Give the patient time to come 
and repeat phrases. Also allow patients to write doy 


words or sentences they hear to assist with recall 


Nonverbal Communication 


1. Examine ability to read and write. 
2, Use of gestures, symbols, and pictographs. 


Examine Cranial Ne 
Examination of Cranial Nerve Integrity 
(Table 3-1) 


Examine Vi 


Determine Heart Rate (HR), Blood 
Pressure (BP), and Oxygen Saturation 
(O, Sat) 

1.Examine for any irregularities in pulse: bounding 
thready (fine, barely perceptible), tachycardia, of 
bradycardia. 

2. Examine for increase or decrease in BP (see Table 4-3}. 
American Heart Association (AHA) Blood Pressure 
Guidelines. 

3. Examine for changes in response to activity: nor 
mally, HR increases in direct proportion to intensity 
of exercise; SBP increases, while DBP remains the 
same or slightly decreases. 

4. O, Sat should be >94% in patients with central ner 
Ous system damage and ideally between 97%-100% 
(American Heart & Stroke Associations). 


Examine Respiration 

1. Examine respiratory rate (RR), depth, rhythm, s 
characteristics of inspiratory and expiratory phas™ 

2. Cheyne-Stokes respiration: a period of apnea las® 
10-60 seconds followed by gradually increa 
depth and frequency of respirations; accom, 
nies depression of frontal lobe and dienceP 
dysfunction. i 

ss Hyperventilation: increased rate and depth of r 
Tope accompanies dysfunction of lower midb 

pons. 

4. Apneustic breathing: abnormal respiration mark d 

ee inspiration; accompanies damage t° one 
ns. 


Examine Temperature 
1. Elevation may indicate infection, damage t° 
thalamus or brainstem. 


hyp” 
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Me Na n 
ú ET SF E eo: EES 
itation/Brain Infe 


signs and Symptoms 

1 Impaired neck mobility: stiffness and pain with limi- 
tation and guarding into neck flexion. 
a. Kernig’s sign. 
b. Brudzinski's sign. 

2, Irritability, visual discomfort with bright light. 

3, Altered level of consciousness: sleepiness, confusion; can 
progress to complete loss of consciousness and coma. 

4. Severe headache, nausea, vomiting. 

5. Altered vital signs, high fever. 

6. Generalized weakness. 
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Signs and Symptoms 

1. Altered level of consciousness: progresses from rest- 
lessness and confusion to decreasing level of con- 
sciousness, unresponsiveness, and coma. 

2. Altered vital signs: examine for increased systolic BP; 
widening pulse pressure and bradycardia; irregular 
respirations including bradypnea (<12 breaths/min), 
periods of apnea, Cheyne-Stokes respirations; ele- 
vated temperature. 


Autonomic Nervous System Functions 
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Activated in stressful situations, producing an arousal reaction 
(fight or flight) 

Effects are widespread 

Inhibits salivation and fearing 

Dilates pupils (mydriasis) 

Constricts or dilates blood flow in skeletal muscles 

Constricts blood flow to skin and viscera 

Relaxes airways 


Decreases peristalsis, intestinal motility; inhibits digestion 
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3. Headache. 


4, Vomiting secondary to irritation of vagal nuclei, CN X. 

5. Pupillary changes (CN III signs): examine for ipsi- 
lateral dilation of pupil (unequal pupils), slowed 
reaction to light. Progression to fixed, dilated pupils 
(a poor prognositic sign). 

6. Papilledema at entrance to eye. 

7. Progressive impairment of motor function. Examine 
for weakness, hemiplegia, positive Babinski response, 
decorticate or decerebrate rigidity. 

8. Seizure activity. 


Subjective 
1. Ask patient to describe (map out areas) where sensa- 
tion does not feel normal; provide sensory clues. 


Testing Considerations 

1.Consider the body area and type of impairment 
(parethesia, hypoethesia, anesthesia, hyperethesia) 
reported by the patient. 
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Results in conservation and restoration of body energy and 
homeostasis (system balance) 
Effects are localized and short-acting | 
Constricts pupils | 
Slows heart rate . 
Dilates blood vessels in gut 


Constricts airways . 


Stimulates pancreas to release insulin and digestive enzymes | 


Stimulates urinary bladder to controct 7 
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2. Does the sensory impairment follow a specific nerve, 
dermatome, portion of the extremity (€g. sensory 
homunculus)? 

3.Is the sensory loss unilateral (eg, mononeuropathy, 
radiculopathy, cortical stroke), bilateral (e.g. polyneu- 
ropathy, lumbar spinal cord injury), involve all extremi- 
ties (e.g, polyneuropathy, cervical myelopathy, cervical 
spinal cord injury), or sporadic (e.g, multiple sclerosis)? 


Sensory Examination 

1. Test superficial and proprioceptive sensations first. 

a. Provides insight into ability to detect pain, discrim- 
inate touch, vibration, and proprioception. 

b. Correlates with spinothalamic and dorsal column 
medial lemniscus pathways. 

c. See Table 3-3. 

2. Test combined sensations after determining superfi- 
cial and proprioceptive touch is intact. 
a.Combined sensation requires communication 

between various areas of the cortex (somatosensory 
association and primary cortex). 
b. Allows patients to know what they are touching or 
holding. 
3. Ensure that patient comprehends instructions and 
can reliably communicate responses. 
4. Occlude vision: consider barrier method (use a piece 
of paper to block vision) versus blindfolding the 
patient. 


Table 3-3 


cco d Sono egi a aU 


joint ifi í 
lup or down, in or out). q rest in response to your positioning the patients limb 


5. Apply stimulus in random, unpredi ctable onde 
avoid summation. | 
6. To assess responses, pose a choice (eg. hot or cay 
7 Examine for objective manifestations: withdraw 
wincing, blinking. 
8. Consider skin con 
desensitivity. o 
9. Look for signs of repetitive trauma, skin lesions 
10. Examine for hair loss and skin color changes and ad 
sider if vascular/autonomic changes are also Present 


dition (calluses, scars) for areas o 


Evaluation and Documentation 

1. Determine whether the patient can readily distin. 
guish one sensation from another. 

2. Determine the sensory threshold, the lightest stimy. 
lus perceived. 

3. Determine the degree and location of deficits. Doa, 
ment the specific area and type (eg., light touh 
sharp/dull, vibration) of sensory impairment. 

4. Document the device (e.g, 5.07/10 gram-monofilz 
ment), location (dorsum of great toe), and quantify 
(eg, able to detect 1 of 3 trials) the specific sensoy 
loss. 

5. Determine functional impact of sensory losses (eg. 
if large fiber neuropathy patients will have balance 
coordination impairments; small fiber neuropathy = 
pain; small and large fiber neuropathy = paresthesia, 
loss of protective sensation and problems with balance 
coordination). 


- tet menine 


T response hot/cold stimuli with test tubes filled with hot or cold 


Touch Test fouch/nontouch in response to slight touch 

Test Proprioceptive (Deep) Sensations 

| Joint position sense: Test ability to perceive 

i 3 

joshese Test ability to perceive z l 
s duplicate movement ` ,_ Sponse 


Test Combined (Cortical) Sensations (Use a sample of two or three from this group.) 


by applyi ‘sie 
on bony areas. Can also test specific tina.) en fork or pressure only (sham vibration} 


TON noving the patient s limb; patient can 
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examine Perceptual Functic 


Testing Considerations 

į. Suspect perceptual dysfunction if patient has diff- 
culty with functional mobility skills or activities of 
daily living for reasons that cannot be accounted for 
by specific sensory, motor, or comprehension deficits. 

2.Rule out specific sensory and motor loss, language 
impairment, hearing loss, or visual disturbance as 
cause of loss of function. 

3, Rule out psychological/emotional and cognitive factors. 


Test for Visual Field Impairments 
1.Slowly bring two fingers from behind head into the 
patient's visual field while asking the patient to gaze 
straight ahead; the patient indicates when and where 
the fingers first appear. 
2.Homonymous hemianopsia: Loss of half of visual 
field in each eye, contralateral to the side of a cerebral 
hemisphere lesion. 
3. Bitemporal hemianopsia: Loss of outer half of both the 
right and left visual field resulting in a loss of peripheral 
vision. Occurs with damage at the optic chiasm. 


Examine for Body Scheme/Body Image 


Disorders 

l. Body scheme disorder (somatognosia): have patient 
identify body parts or their relationship to each other. 

2. Visual spatial neglect (unilateral neglect): determine 
whether patient ignores one side of the body and 
stimuli coming from that side. 

3. Right/left discrimination disorder: have patient iden- 
tify right and left sides of his or her own body and 
your body. 

4. Anosognosia: severe denial, neglect or lack of aware- 
ness of severity of condition; determine whether 


patient shows severe impairments in neglect and 
body scheme. 


Examine for Spatial Relations 
yndrome 
l. Figure-ground discrimination: have patient pick out 
an object from an array of objects (¢-8-, brake from 
rest of wheelchair). 
2. Form constancy: have patient pi 
an array of similarly shaped but di 
(eg., large block from group of blocks). 
3. Spatial relations: have patient duplicate a patte 
two or three blocks. í 
‘Position in space: have patient demonstrate different 
limb positions (e.g., put your arm overhead; put your 
foot underneath the chair). facet 

5. Topographical disorientation: determine W 
patient can navigate a familiar route on his or her own 
(eg, travel from room to physical therapy clinic). 


ck out an object from 
fferent-sized objects 


m of 
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6. Depth and distance imperceptions: determine 
whether patient can judge depth and distance (e.g, 
Navigate stairs, sit down in chair). 

7. Vertical disorientation: determine whether patient 
can accurately identify when something is upright 
(e.g., hold a cane, ask patient when it is vertical; ask 
patient to determine whether own body is vertical). 


Examine for Agnosia 

1. Inability to recognize familiar objects with one sen- 
sory modality while retaining ability to recognize 
same object with other sensory modalities. 

2. Subject doesn’t recognize an object (clock) by sight, 
but can recognize it by sound (ticking). 


Examine for Apraxia 

1. Inability to perform voluntary, learned movements 
in the absence of loss of sensation, strength, coor- 
dination, attention, or comprehension; represents a 
breakdown in the conceptual system or motor pro- 
duction system or both. 

2. Ideomotor apraxia: patient cannot perform the task 
on command but can do the task when left on own. 

3. Ideational apraxia: patient cannot perform the task at 
all, either on command or on own. 

4. Apraxia correlates with damage to the prelateral fron- 
tal cortex and somatosensory association cortex. 


Examine Muscle Bulk, Firmness (See 


Tables 3-4 and 3-5) 
1. Determine whether there is atrophy. 
a. Determine whether atrophy is due to denervation, 
disuse, or primary atrophy. 
b. The presence of persistent fasciculations suggests 
lower motor neuron (LMN) injury. 
c. Examine by inspection, palpation, and girth mea- 
surement. 
2. Check muscle firmness, tenderness, and reactivity. 


Examine Muscle Tone 

1.Use passive range of motion (PROM) to assess 
muscle stretch reflexes and responsiveness to passive 
elongation. 

2. Flaccidity (absent tone), hypotonia (decreased tone). 

a. Seen in segmental/LMN lesions: nerve roots and 
peripheral nerve injury. 

b. Seen initially after suprasegmental/upper motor 
neuron (UMN) lesions (i.e., brief period of spi- 
nal shock in spinal cord injuries, cerebral shock 
in stroke). There is decreased or no resistance to 


PROM. 
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Table 3-4 


uscular Physical Therapy 


= ov. 
™ 


i 2 ra of Centra ATTA SPINAL CORD INi no 
i x ison of Major Types BELLA NJ 
Differential Diagnosis: Compar ie UMOR, STROKE) (COMPLETE /INCOMt 
INSONI | i 
DISORDER STROKE me li Cerebellum oping Garn 
Basal Gang''a: 
Location of Lesion roa Tracts Subcortical Gray Not aff Impaired or absent belo 
ed 
Sensation Impaired or absent, Not affect 
depending on lesion 
location; contralateral H ‘a/ 
sensory loss tie. uniform Normal or may be ypertonia/ spasticity 
ticity; Leadpipe rigidity: un! decreased secondary below the level of 
e i Stop fe phenomena increased resistance 0 5 decreased ability to lesion; initial f 7 
present; spasticity is movement; fae oF produce force when spinal shock 
vel ocity-dependent; rigidity: rachet KE pal 
with cerebral shock like resistance to 
may see initial movement; rigidity is 
flaccidity not velocity-dependent 
Normal or may be Normal or decreased/ Increased/hyperreflexia 
Reflexes Increased/hyperrefiexia decreased/hyporeflexia hyporeflexia = 
Strength Contralateral weakness or Slowness of movement Normal or weak: asthenia daa rar: i 
paralysis: hemiplegia lesion: poroghaal 
tetraplegia 
Bulk Normal: acute; disuse Normal or disuse atrophy Normal Disuse atrophy 
atrophy: chronic 
Involuntary Movements Spasms Resting tremor None Spasms 
Voluntary Movements Dyssynergic: abnormal Bradykinesia/akinesia Ataxia: intention tremor Intact: above level of lesion 
timing, coactivation, slowness, lack of dysdiadochokinesia, 
activation, fatigability spontaneous and dysmetria, dyssynergia 
aufomatic movements nystagmus 
| Control/Stabili Impai Ta: è 
Postural Control/Stability apr ee Impaired: stooped Impaired: truncal ataxia, Impaired below level of 
Iseahon dysequilibrium lesion 
Gait Impaired: gait deficits due Impaired: shuff; 
eae ae pa PER Bhi Impaired: ataxic gait Impaired or absent: 
spasticity, timing deficits g deficits, wide-based, depends on level of 
unsteady lesion 
3. Spasticity (spastic hypertonia). 
a. Seen in suprasegmental/UMN lesions. * Hyperreflexia: ; reflex? 
b. There is increased resistance to PROM: determin (DTRs), : Increased deep tendon 
whether increasing the speed incre : * So 
AR ases : me de . e 
tance (spasticity is velocity-dependent) hae mi sant gree of muscle weakness is usually P 
c. Examine for additional signs of spasti SH d. Modi¢ 
sti . -Modifi fo! 
e Clasp-knife response: marked inven di Sac gradin = Ashworth Scale: six grades are used 
suddenly gives way. € to PROM ee SPasticity: 
; oom 4NO Incr ; 
‘ Clonus: maintained stretch stimulus prod ~Slight “ease in muscle tone. s 
a cyclical, spasmodic contraction. uces increase j inimal § 
action; com tance n muscle tone, mIn 
plantar flexors, also seen in wrist fl mon in ; at end of RO M 
e Hyperactive cutaneous reflexes r and jaw, +—Slight increase i, pimal Nad 
response: dorsiflexion of oe sitive Babinski tance throu gh le n muscle tone, m! 
of other toes in response oe with fannin More $s than half of ROM. uf 
, to stroking y 8 ed in e, hie 
side of the sole of the foot: indi iP the latera] most of RO wt crease in muscle ma 
i ; d cati ; La, ot AA 
cospinal (pyramidal) tract disruption ve of corti- Considerable Cted part easily move 


It Crease in muscle ton© 
t 


“ton ected i | 
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Table 3-5 


pifferential Diagnosis: Comparison of Upper Motor Neuron (UMN) and Lower Motor Neuron (LMN) Syndromes 


| UMN LESION 
Location of Lesi Central | sitter 
i sion entral ne 
eae Peripheral nervous system | 


Structures Involved Cortex, brainstem, corticospinal tracts, spinal cord 


SC: anterior horn cell, spinal roots, peripheral nerves 
CN: cranial nuclei and peripheral axons 


Strok pts eae an 
Disorders e, traumatic brain injury, spinal cord injury Seals Guillain-Barré, PNI, peripheral neuropathy, 
radiculopathy 
Tone Increased: hypertonia ; 
Vdociy-danaccler reared absent: PpD flaccidity 
Reflexes Increased: hyperreflexia, clonus Decreased or absent: hyporeflexia 
| Exaggerated cutaneous and autonomic reflexes: Cutaneous reflexes decreased or absent 
+ Babinski response 
Involuntary Movements Muscle spasms: flexor or extensor With denervation: fasciculations 
Strength Stroke: weakness or paralysis on one side of the body  Mononeuropathy: Muscles impacted from one nerve 
Corticospinal lesions: contralateral if above decussation (e.g., carpal tunnel snydrome) 
in medulla, ipsilateral if below Radiculopathy: muscles from a specific myotome 
Spinal cord lesions: unilateral (partial spinal cord inju- (e.g., L5 nerve root) 
ries), bilateral (complete thoracic/lumbar cordjand Polyneuropathy: Initially distal extremity muscles and 
| quadrilateral (cervical cord) loss below level of lesion progresses fo proximal muscles 
Muscle Bulk Variable, disuse atrophy Neurogenic atrophy: rapid, focal, significant muscles 
wasting consistent with degree of axonal/myelin 
damage 
Voluntary Movements Impaired or absent: dyssynergic patterns, obligatory Weak or absent if nerve interrupted 


synergies 
Key: CN = cranial nerve; PNI = peripheral nerve injury; SC = spinal cord 


4. Rigidity: increased resistance to PROM that is inde- 
pendent of the velocity of movement. 

a. Rigidity seen in basal ganglia/nigrostriatal disor- 
ders: increased resistance to passive movement In 
agonist and antagonist muscle. 

b. Rigidity can be leadpipe (uniform throughout 
the range) or cogwheel (interrupted by a series of 
jerks). | 

c. Associated with Parkinson’s disease, resting tremor, 
bradykinesia; strength is affected with immobility 


and deconditioning. 
5. Decerebrate rigidity/posturing. | 
a. Seen in comatose patients with brainstem lesions 
between the superior colliculus and the vestibular 
nucleus. 
b. Results in increased tone and sustained postur- 
ing in rigid extension of all four limbs and trunk/ 


neck. 
6. Decorticate rigidity/posturing. 
a. Seen in comatose patients with lesions abo 
superior colliculus. 
b. Results in increased tone and sustained Pes in 
of upper limbs in flexion and the lower limbs | 


extension. 


ve the 


7. Opisthotonos. 
a. Prolonged, severe spasm of muscles, causing the 


head, back, and heels to arch backward; arms and 
hands are held rigidly flexed. 

b. Seen in severe meningitis, tetanus, epilepsy, and 
strychnine poisoning. 

8. Use active ROM, active movement control to assess 
tone in automatic postural adjustments. 

a. Check stiffness of limbs and trunk in maintaining 
posture against gravity. 

b. Examine for abnormal movements: are movements 
restricted, are they performed with great effort, are 
there limitations in voluntary movements? 

9. Evaluation and documentation. 
a. Determine which body parts and muscles have 


abnormal tone. 

b. Determine whether asymmetries exist, upper 
extremities versus lower extremities, axial (trunk) 
versus appendicular (limbs), distal versus proximal. 

c. Describe the character of the resistance (e.g., velocity- 
dependent versus uniform, clasp-knife, leadpipe, 
cogwheel). 

d. Describe the effects of tone on active movements, 
posture, and functional activities. 
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Table 3-6 Sete e p p 


[Typical Patterns of Spasticity in Upper Mo! 


| | ion toroli 
| Scapula Retraction, downward = depression subscapularis . 
a cones | mp ER Biceps brachialis, brachioradialis 
l dratus 
| i pronator teres: pronator quo 
| Elbow Flexion i 5 
i ; radialis 
| Forearm Pronation F carpi roe! Add. pollici See . 
imis, , pollicis is, F. pollicis 
| Wrist Flexion, adduction z F. dig. profundus/ sublim 
Finger flexion, clenched fist Ii - 
| io Thumb adducted in palm —_ ~~ p 
t l Quadralus lumborum | 
| Pelvis Retraction (hip hiking} Add. longus /brevis | | 
| Hip Adduction (scissoring) Add. magnus, gracilis | 
| internal rotation Gluteus maximus 
asset Quadriceps | 
| Knee Extension a s 
: a strocsO 
| Foot and ankle spate ae Tibialis posterior 
| nversi 
| Equinovarus 
Toes claw 
| (MP ext., PIP flex, DIP ext.) iene lene 
| Toes curl Ext. ha Ti ongus 
| (PIP, DIP flex} Peroneus longus 
Hip and knee Flexion \liopsoas | 
(prolonged sitting 
posture) 
Rectus femoris, pectineus 
Sacral sitting Hamstrings 
| Trunk Lateral flexion with concovity rotation Rotators 
| internal/external obliques 
“fe oo aca Excessive forward flexion ea eee ol bligdes 
posture) 
Forward head = 


The form and intensity of spasticity may vary greatly, depending upon the CNS lesion site and 
| individual (i.e., due si F position, level of excitation, sensory stimulation, and a A ia ae Ee ery son se re 
of the upper extremity and the extensors of the lower extremity). If left untreated, spasticity can result i ty predominates in antigravity muscles (i.e. the 
| degenerative joint changes, and deformity. in movement deficiencies, subsequent contractures, : 


l x 6:521, 1997. 


Examine Reflexes (See Table 3-7 
1. Reflex categories. ) 2. Reflex Scoring Scale (Ca Leese inal an 
a. Deep tendon reflexes: normall i tonic/brain Rel ior primitive sR 

, y occurring reflex stem reflexes: 
in response to stretch of muscle. i 0—absent. 

b. vee cutaneous reflexes: normally occurrin 
reflexes in response to noxious sti Hs 
ae applied to skin. mula, (light 3+—Exaggerated eye a eae 

c. Primitive spinal reflexes (Babinski 4+— Oh]; - tull movem ities- 

d. Midbrain/cortical AATED, ` Obligatory a Aor aten 


l nd sustai asti 
sion, optical righting). (eg., protective exten- >30 seconds. ined movement, 


1+—Tone ch tis 
ange: es 
2+—Visible Ba no visible movement of extremi” 
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Table 3-7 


Examination of Reflexes 
asde Stretch Reflexes /Deep Tap directly on tendon: stretch stimulus produces contract ‘ 
yadon Reflexes (DTRs) Reflexes commonly tested: jaw reflex, HNO a ae e Con 


MANES edb a 5-83; quadriceps (knee jerk, patellar), 12-4: Achilles [ankle jerk), $1~2 
g: 3 sent retiex; 1+ low normal, diminished; 24 normal; 3+ brisker response, may or may not be 
we ei et pamai Ae clonus 
: May be abnormal in CNS lesions (hyporeflexia with soi j - 
hyperreflexia/ hypertonia after a few ki) or Relic S ghar 


Superficial Cutaneous Reflexes 


Plantar Reflex (S1=2, tibial Stroking of the lateral sole of foot from cal 
nerve) or Negative Babinski metatarsal heads produces plantar ie, of he aa Poo tare sah trees 
Response Occurs in neurologically intact individual 

Positive Babinski Response Stroking of the lateral sole of foot from calcaneus to base of fifth metatarsal and medially across metatarsal 
heads produces dorsiflexion of the great toe and fanning (abduction) of the four lesser toes 

Seen in patients with corticospinal lesions 

Abdominal Reflexes (T6-L1) Lateral to medial scratching of skin (toward umbilicus) in each of four quadrants produces deviation of the 
umbilicus toward the stimulus 

| Occurs in neurologically intact individual 

| Loss of abdominal reflexes is a sign of corticospinal lesions 

Cremasteric Reflex (L1-12) Stroking of skin of the proximal and medial thigh produces elevation of the testicle (neurologically intact individuals) 


Absent in spinal cord injury and corticospinal lesions 


Primitive /Spinal Reflexes Present developmentally in normal infants (see Chapter 9) and in some patients with brain injury | 
Flexor Withdrawal Noxious stimulus (pinprick) to sole of foot produces toe extension, dorsiflexion of the foot, and flexion of | 
entire LE . 


Crossed Extension Reflex Noxious stimulus fo sole of foot produces flexion of stimulated leg, then extension with adduction of opposite leg | 
Traction Stretch stimulus from grasping the forearm and pulling produces total flexion response of the UE | 
Grasp Maintained pressure to palm of hand (palmar grasp) or ball of foot (plantar grasp) produces maintained | 
flexion of fingers or toes 
Tonic/Brainstem Reflexes Present developmentally in normal infants (see Chapter 9) and in some patients with brain injury 
pelea Tonic Neck (ATNR) Rotation of fs hae ee side produces flexion of the skull side limb and extension of the jaw side limb | 
Symmetrical Tonic Neck (STNR) Flexion of the head produces flexion of the UEs with extension of the LEs : 
Extension of the head produces extension of the UEs and flexion of the LEs . ) 
Positive Supporting Contact to the ball of the foot in the standing position produces rigid extension (co-contraction) of the LEs | 
Associated Reactions Strong voluntary movement in one body segment produces involuntary movement in another resting extremity 


LE = lower extremity; UE = upper extremity 


Examine Voluntary Movement and Examine for Presence of Involuntary 
i Movements 
gongs Moron 1. Extrapyramidal disorders, basal ganglia dysfunction. 
- Determine/document. a. Tics: spasmodic contractions of specific muscles, 


doy eT activa- 
a. Quality (synergistic organization) of muscle BF ea foc eA a ox shoulder 


tion patterns. 3 
j muscles. 
b.Are movements fractionated, appropriate and b. Chorea: relatively quick twitches or “dancing” 
timely in response to stimulus or command? patel 
c. Able to easily vary the type of contraction pattem = at.) . j 
A t c. Athetosis: slow, irregular, twisting, sinuous move 


ments, occurring especially in upper extremities. 
d. Tremor: continuous quivering movements; rhyth- 
mic, oscillatory movement observed at rest (resting 


b p . a ° ? 
(i.e. isometric, concentric, eccentric)! 


d. Are movements symmetrical? 
e. Adequate control of multiple body segments, pos 


tural stabilization? ; tremor). 

f. Assess for presence of abnormal Ton paresis e. Myoclonus: single, quick jerk. | 
muscle synergistic patterns that are oa jie ema eS 2.Cerebellar disorders: intention tremor occurring i 
and obligatory; commonly seen in UMN 8) when voluntary movement is attempted. 


(e.g., cerebrovascular accident, TBI) (Table 3- 
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Table 3-8 


| Abnormal Synergy Patterns of ihe Extremities Seen in Patients Foll 


"UPPER EXTREMITY 


| Flexion synergy components: scapular retraction/elevation, shoulder abduction, 
nternal rotation, elbow extension, forearm pronation, wrist and finger Reig 


finger flexion* 


| Flexion synergy components: hip flexion, 


nsion synergy components: hip extension, adduction,” internal rotation, knee extension, 
ing upon the CNS lesion site, a 


fluctuate due to body position (presence of 


| The form and intensity of abnormal synergy pattems may vary greatly, depend 
| aduk with stroke), extent of damage, and stage of recovery. Synergies can 
excitation, sensory stimulation, and voluntary effort. 
“Generally the strongest components are starred. 


3. Cortical disorders: epileptic seizures, tonic/clonic 
convulsive movements. 
4. Determine/document. 
a. Are movements extraneous and spontaneous, 
apparently unintended? 
b. Part of body involved, orientation in space. 
c. Frequency, amplitude, pattern. 
d. Effect of triggering stimuli or changes in environ- 
ment. 
e. Methods: patient's self-report, | observation/ 
functional assessment, videotaped analysis. 


Examine Muscle Performance. 

Strength, Power, and Endurance 

1. Determine/document: relative strength/peak power, 
ability to initiate/accelerate contraction, control 
torque output at varying speeds. 

2. Methods: patient's self-report, manual muscle test 
(MMT), dynamometry, muscle performance tests, 
physical capacity tests, technology-assisted analyses, 
timed activity tests. 

3.Observe muscle strength, power, and endurance 
during functional activities (e.g., basic and instru- 
mental activities of daily living, functional mobil- 
ity skills). 

4. Decreased strength: paresis ( weakness) or paralysis 
(loss of voluntary motion). 

a. ae accident: hemiparesis or hemi- 
b. Spin injury: 

rip ae injury: paraplegia or tetraplegia (quad- 
c. Traumati in injurv: 

possible “MUD any level or degree 


5. Clinical issues with stren i 
: : test 
patients with CNS, UMN lesions poian MMT): 


a. Passive restraint: i 
: soft tissue chan j Í 
es res Í 
to move (e.g. contractures), ; aan 


: Extension synergy components: scapular protraction, shoulder adduction,® i 


abduction, external rotation, knee flexion, 


owing Stroke 


external rotation, elbow flexion,” forearm supination, wrist q nd 


ankle dorsiflexion/inversion 
* ankle plantarflexion* /inversion 


ge when the lesion occurs (e.g., cerebral palsy vs. older 
reflexes), degree of spasticity, level of 


b. Active restraint: spastic muscles restrict ability to 
move. 

c. Abnormal synergistic activity, inappropriate coacti- 
vation of muscles. 

d. Recruitment problems: abnormal type II fiber 
recruitment. 

e. Abnormal reflex activity: restricts ability to move. 

f. Isokinetic dynamometry: patients with UMN syn- 
drome (i.e., stroke) typically demonstrate decreased 
torque development with increased problems at 
higher speeds, decreased limb excursion, extended 
time to peak torque development, extended time 
peak torque held, increased time intervals between 
reciprocal contractions, and changes on “suppos- 
edly normal” extremities. 


. Clinical issues with strength testing: patients with 


PNS, LMN lesions. 

a. With myopathies: typically see proximal weakness 
of extremities. 

b. With neuropathies: typically see distal weakness of 
extremities. 

c. Some conditions produce decremental strength 
losses (eg., myasthenia gravis) that are more p!” 
nounced with repetitive testing. 


Exa mine for Fatigue 
1. Fatigue is the failure to generate the required or expected 


an during sustained or repeated contractions. 

a. Fatigue is protective: guards against overwork 4” 
injury. 

b. Fatigue is task-dependent. 

c. Sources of fatigue. 

° CNS/central fatigue: seen in multiple scleros 
amyotrophic lateral sclerosis, chronic fatigue = 
drome. 

° Neural/myoneural junction: seen in multipy 
sclerosis, postpolio syndrome, Guillain- F 
syndrome, myasthenia gravis. 


t 
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» Muscle contractile failure: metabolic changes at 
the level of the muscle (e.g., depleted Ca?* stores) 
sen in muscular dystrophy. 

ine/document. 

, source of fatigue. 

b. Frequency and severity of fatigue episodes. 

c Threshold for fatigue: level of exercise that cannot 
be sustained indefinitely. 

e Onset is typically gradual, not abrupt. 

e Dependent on the intensity and duration of 
activity attempted. 

d.Factors that influence fatigue: health status, envi- 
ronmental temperature, stress. 

e Level of functional performance: independence, 
modified dependence, dependence, level of assis- 
tance, assistive devices. 

f. Episodes of exhaustion: limit of endurance beyond 
which no further performance is possible. 

g. Overwork weakness or injury: prolonged decrease 
in absolute strength and endurance due to exces- 
sive activity of partially denervated muscle. Com- 
mon in postpolio syndrome, Duchenne’s muscular 
dystrophy. 

h. Test and measures. 

e Modified Fatigue Impact Scale (MFIS): subjective 
scale that includes three subscales assessing the 
impact of fatigue on physical, cognitive, and psy- 
chosocial function. 

e Isokinetic dynamometry, electromyography 
(EMG): can observe decrements in force pro- 
duction. 

¢ Repetitive muscle or functional testing: Patients 
with neuromuscular conditions (e.g., neuromus- 
cular junction disease) may have normal mus- 
dle testing with one repetition but may show 

signs of fatigue/weakness with repetitive testing 
(e.g. five repetitions of sit to stand). 


Examine Coordination 

Gross motor coordination: body posture, balance, 
and extremity movements involving large muscle 
groups. 

a. Upper extremity tests: unilateral (finger to nose); 
rapid alternating movements (RAM), supination/ 
Pronation; bilateral symmetrical movements (clap- 
ping RAM), bilateral asymmetrical movements 
(alternate touch knee/shoulder), bilateral unte- 

ated movements (knee pat/elbow extension). 

- Lower extremity tests: unilateral (heel to shin, foot 
tapping); bilateral symmetrical (foot tapPIN& anes 
nate knee flexion/extension); bilateral asymmev? 
(alternate knee flexion/extension); bilateral unre- 
lated movements (knee flexion/ extension and hip 
abduction/adduction). 

© Postural/trunk tests: whole body movements. 


2., -d ® e 
Fine motor coordination: extremity movements con- 


cerned with use of small muscle groups. 

a. Thumb to finger opposition (unilateral, bilateral). 

b. Manual/finger dexterity: grasp and release. 

c. Standardized tests and measures: Jebsen-Taylor 
Hand Function Test, Minnesota Rate of Manipula- 
tion Test, Purdue Pegboard. 


. Evaluation and documentation. 


a. Speed/rate control: Does increasing the speed of 
performance affect quality of motor performance? 

b. Control: Are movements precise? Are continu- 
Ous and appropriate motor adjustments made if 
speed and direction are changed? Can movement 
and distance be judged following a moving target? 
Does occluding vision alter performance? 

c. Steadiness: Is there consistency over time? Can a 
position be maintained without swaying, tremors, 
or extra movements? Does patient fatigue rapidly? 

d.Response orientation: Does correct movement 
occur in response to a specific stimulus? 

e. Reaction time: Does movement occur in a reason- 
able amount of time? 

f. Descriptive comments/terms. 

e Dyssynergia: impaired ability to associate mus- 
cles together for complex movement. 

e Dysmetria: impaired ability to judge the distance 
or range of movement. 

e Dysdiadochokinesia: impaired ability to perform 
rapid alternating movements. 

g. Scoring: 0 (unable), 1 (severe impairment), 2 
(moderate impairment), 3 (minimal impairment), 
4 (normal performance). 

h. Methods. 

e Patient's self-report. 

e Observation/functional assessment. 
e Timed tests. 

e Videotaped analysis. 


Examine Balance/Postural Stability 

1. Balance refers to an individual's ability to maintain their 
center of gravity within their base of support (BOS). 

2. Components of Balance (see Table 3-9). 

3. Sensory integration. 

a. Visual system: examine visual acuity, depth percep- 
tion, visual field deficits. 

b. Somatosensory: examine proprioception, cutane- 
ous sensation (touch, pressure), lower extremities 
and trunk, especially feet and ankles. 

c. Vestibular: examine Head Impulse test, observe 
balance with changes in head position or head 
movement. 

d. Sensory Organization Test (SOT) 

ə Equipment: computerized moving platform (e.g., 
NeuroComBasic and Balance Master Systems, 
Bertec Computerized Dynamic Posturography/ 
Immersive Virtual Reality); stopwatch. 
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Bo 
a ol Postural Stability/Balance 
Components of Postura EXAMPLE OF EXAMINATION ITEM(S) a 
‘COMPONENTS OF TONAL DEFINITION ————— rd te Interaction i 
[BALANC en of sensory information eos age Test of Sensory In Balance 
. sepa ap : rate varyin m 
Sensory Integration sea age oat somatosensory} hworth Scale, Strength/Coordination Assessment 
; th. and coordination to maintain postures Ashwo " i 
ir ,d ne ile it upri 
Motor Systems Lda ch ‘ately in standing/sitting Ability to stana/'sit up es Test (BEST): Stand; 
ar year Ability to align body appropriately Balance Evaluation Sys ng Inching 
‘a varied stance Narrow stance, semi-tandem stance, tandem stance, 
Ee Ability to maintain center of mass (COM) in varied s Tingle legged tiones 
Static Stability base of support (BOS) does not change are 
when base of suppo Lle in mediolateral/ Functional Reach Test, Multidirectional Reach Test 
Functional Stability Limits Ability to move COM as far as possible in mediolatera 
d anteroposterior direction within BOS - : F re Step Test, Sit to 
| is changing Functional Gait Index, Four Square Step Test, Si 
ic Stability Ability to exert control of COM when BOS is chang Se 
Bae (e.g., during gait and postural movements) 
: ti n Functional Gait Assessment, BEST, Functional Gait 
ility to shift COM before a specific voluntary movement Fu i lance T 
| Anticipatory Postural Ability to shi Index, Star Excursion Balance Test 
| ; -BEST, Performance Orientated Mobili 
| Reactive Postural Ability to recover balance after an external perturbation BEST, Mini sai POMA) s 
| Control and bring COM within BOS by corrective strategies See 
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(ankle, hip, stepping, suspensory} 
Cognition: Multi-Tasking 


stimuli of a different task 


e Examines six different 
progressing in difficulty. 
Condition 1: eyes open, stable surface (EOSS). 
Condition 2: eyes closed, stable surface (ECSS). 
Condition 3: visual conflict (sway-referenced vision 
using a moving surround screen or virtual reality 
surround screen), stable surface. 

Condition 4: eyes open, moving surface (EOMS). 

Condition 5: eyes closed, moving surface (ECMS). 

Condition 6: visual conflict, moving surface, 

° Non-instrumented evaluation and documentation. 

© Record time that standing posture is maintained 
(30 seconds); record changes in the amount and 
direction of postural Sway, on a scale of 1 (mini- 
mal sway) to 4 (fall). 

© Patients dependent on visi 
in conditions 2, 3, 5, and 

o Patients dependent on 
inputs become unstab]l 
and 6, 


o Patients with vestibular deficits 
ble in conditions 5 and 6. 
o Patients with 


sensory conditions, 


on become unstable 
6. 

surface/somatosensory 
e m conditions 4, 5, 


become unsta- 


(Shumway-Cook 
an 
medium-density foam to Substi 
Platform and a modified visual Ome to substi 
SUtute 


Ability to maintain stability while reacting to commands/ 


| Adapted from Sibley KM, Beauchamp MK, Van Ooteghem K, Straus SE, Jaglal SB. Using the systems framework for postural control to analyze the components of 
| balances evaluated in standardized balance measures: a scoping review. Arch Phys Med Rehabil. 2015 Jan; 96 (1): 122-132. 


Fullerton Advanced Balance Scale, BEST, Mini-BEST, 
Timed Up and Go while counting by 7's 


for a moving visual surround. Tests six conditions, 

similar to SOT. 

f. Modified Clinical Test of Sensory Interaction on 

Balance (mCTSIB) 

° A simpler test that uses four different sensory 
conditions: eyes open and eyes closed on stable 
surface and on foam (EOSS, ECSS, EOFS, ECES) 

Three 30-second trials are used. 

e Time in balance and changes in sway are recorded. 
Test is stopped if patient alters position of fee 
(takes a step), opens eyes, or loses balance. 

atient subjective complaints are also record 


(e.g., nausea, dizziness). 
4. Musculoskeleta] systems. 


a. Examine musculoskeletal Strength, coordinatio® 
and range of moti 


i on (ROM) of the lower extrem 
ties and trunk. 
i T A d body orientation in space: Determin 
S ability to ori - ate verti 
Position ent body in appropriat 
a. Test Sit to stand. 
oF atients m 


. . t0 
ay exhibit Pusher’s syndrome (pus? 


p. Standing, double limb support Progression: feet 
apart (eyes Open), feet apart (eyes closed), feet 
together (eyes open), feet together (eyes closed). 

ç. Standing, semi-tandem stance: lunge position (feet 
apart eyes open); lunge position (feet apart eyes 
closed). 

d. Standing, tandem stance: heel to toe Position (eyes 
open progress to eyes closed). 

e Standing, single limb leg support: eyes open pro- 
gress to eyes closed. 

f. Determine postural synergies/strategies to maintain 
balance. 

e Ankle strategy: ankle muscles and leg/foot pro- 
prioception utilized to maintain balance. 

e Hip strategy: hip and lower trunk muscles main- 
tain balance by shifting center of mass (COM) 
using hip motions (flexion or extension). 

e Stepping strategy: rapid step(s) taken to realign 
COM within BOS. 

e Suspensory strategy: bending the knees to lower 
the center of gravity. 

7. Functional stability limits. 

a. Ability to move COM in anterior/posterior or 
mediolateral directions. 

b.Important for reaching task (e.g., Functional 
Reach Test). 

8. Dynamic stability. 
a. Additional complexity required to maintain con- 
trol of COM when BOS is changing (e.g., sit to 

stand and gait). 


9. Anticipatory postural control. 
a. Ability to shift COM before a specific voluntary 


movement (e.g., stepping, head turn, arm raise). 
10. Reactive postural control (document postural strate- 

gies required to maintain balance). 5 

a. Response to external perturbations and ability to 
bring COM back within BOS by use of postural 
strategies (ankle, hip, stepping, OF suspensory). 

b. Perturbations: can include force against the COM 
(push or pull) or displacement of the BOS (using 


m— 


| Functional Balance Grades 


a moveable su i 
BRAT boir a such as platform, ball, or equi- 

c. Used for patients who have exhibited static/ 
dynamic stability and anticipatory postural 
control. 

d. Important to make sure patients are safe (use of 
harness or positional support). 

11. Cognition: multi-tasking. 

a. Ability to maintain balance while challenged with 
verbal requests or cognitive (counting backwards)/ 
physical (carrying a cup while walking) tasks. 

12. See Table 3-10 for functional balance grades. 

13. See Box 3-1 and Table 3-11 for recommended and 
selected functional balance and mobility tests. 

14. Selected neuromuscular outcomes measures and ref- 
erences are presented in Appendix 3A. 


Examine Gait and Mobility (See also 

Chapter 12) 

1. Gait is the manner in which a person walks, charac- 
terized by rhythm, cadence, step, stride, and speed 
(Guide to Physical Therapist Practice). 

a. Kinematic gait analysis: analyzes gait characteristics 
and deviations. 

b. Consider how various neuromuscular conditions 
impact gait characteristics (e.g., Parkinson’s disease 
results in decreased stride length but has increased 
cadence and step count). 

c. Determine the impact visual (looking up or down), 
vestibular (head and body turns), and cognitive 
(walk and talk) cues have on gait characteristics for 
higher functioning patients. 

2. Common neuromuscular gait deviations: 

a. Ataxia: wide-based gait with uncoordinated move- 
ments. Multiple causes: 

e Polyneuropathy: ataxic gait that is typically 
improved with looking down. 

ə Cerebellar disorder: ataxic gait that is also asso- 
ciated with postural and limb intention tremor. 
Not typically improved with looking down. 


without hand-hold support (static). 


iar: ÉEN ion ares real ps shift weight easily at full range in all directions (dynamic). 
ient accepts zr 
| i d-hold support, limited postural sway (static). 
Faini Palant ii obe maintain bolane oink balance while picking object olf foor (dynamic). 
F . Patient ae fs geen ete Wilh hand-hold support; may require core pre — (static). 
Gir Patient is able to maintain pee re ip maintain balance while turning dynam s 
P CE — a and moderate to maximal assistance to maintain position (static). 
| oor Aagi mere oten raat move without loss of balance (dynamic). 
0 Absent Patient unable to maintain balance. 


From: O'Sullivan S, Schmitz, Fulk G, ed 7. Philadelphia, FA 


Davis, 2019, pg 212, with permission. 
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4 © Core Outcome Measures for Adult Neurologic Rehabilitation 
BOX 3- 


tions: 


easures 
ee $ lance Scale (BBS) assesses sitting/standing balance and is applicable for patients with acute, chronic 
e The Berg Baia 


ressive conditions (A-strong recommendation, Level l), l 

o s a Balance Confidence (ABC) Scale is approprate a patients with acute, chronic, and chronic 
progressive neurologic conditions (A-strong recommendation, -Ave ` i a 

e Functional Gait Assessment (FGA) examines balance while walking and eeng perv aaa ee eae and 
chronic neurologic conditions (A-strong recommendation, Level I) and moderate ev enda. 
tion, Level 1) for chronic progressive conditions. | | . | 

e The 10-meter Walk Test (10mWT) and 6-Minute Walk Test (GMWT) have strong evidence for patients with chronic and 
chronic progressive neurologic conditions (A-strong recommendation, Level l). 


° The 10mWT and the 6MWT are recommended as best practice for patients with acute neurologic conditions but require 
additional research (P-Best practice/expert opinion recommendation, Level V). 


e The 5-times Sit to Stand test (5TSTS) measures transfer capability and is recommended for use at admission and discharge 
for adult patients with neurologic conditions (P-Best practice/expert opinion recommendation, Level V). 


The APTA Neurologic Section Clinical Practice Guideline recommends that the core set of outcome measures (BBS, ABC scale, 


FGA, 10mWT, 6MWT, and 5TST) should be administered to patients during the initial evaluation and discharge (B-moderate 
recommendation, Level 2). 


Adapted from Moore JL et al. A core set of measures for adults with nuerolo 
guideline. J Neuro! Phys Ther. 2018; 42(3): 174-220. 

Additional information regarding this clini 
~“guidelines/core-outcome-measures-cpg. 


gic conditions undergoing rehabilitation: A clinical practice 


cal practice guideline is located at https:/www.neuropt.org/practice-resources/anpt-clinical-practice 


Selected Functional Balance and Mobility Tests | 


Berg Balance Scale Examines functional balance (14 items) including sitting 


; Us $ ` sfs . a . 
monding EO e EC fou recy Se ih Pe scoring criteria for aah 
ject off floor, head bs, ing oA pict patients who score <45 are at high risk for falls; with | 
EET reidees red eee 
@s-opecitic amines level of confidence ys ‘ee Sa 
Balance rated include 16 daily 4 using per centage points; activities 0%-] 00% scori 


one dence AB C) a SE I activities, e.g., reaching, walking lin 100% 


ng scale with 0 being no confidence and | 
ramps, stairs) 3 stepping on escalator l 


being full confidence 


10 Meter Test examin | 
es com a | 
Comfortable JFast able walking a Hae at your Own comfort- Reported | 
Gait Speed can safely paoa “and tast ("walk as fast as you as meters/seconds. Various normative values | 
complete vo ER, for 0 meters, Time to on age and health conditions | 
ie eo Ó meters is specifically timed Level of | 
a ea f / ; 

Sean Ssistive device (i required) should also | 

Functional Gait 


A item * | 
Assessment (FGA) = : ay Ee is based on the Dynamic Gait | 
udes additional items on w lki En 
Five Times Sit to , with narrow ba oe fambulating 


: S€ of support ith 

Examines i A Pport, wi eyes closed 

Stand Test crosso L O tN Ho: sit transitions fiy ti : . 
On chest e times with arms | 


Test is timed using a stopwatch 


(cont 


ltem : . | 
i ior scaled using an ordinal scale; total possible a” | 
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Sged Functional Balance and Mobility Tests (Continued) — . monas 
; DESCRIPTION 


-ule Wok Test Examines endurance and distance : 
¿Minute Requires level hal = walked te Ó minutes. Reported as distance walked in meters. Various norma- 
rt tah nap N area at st 12 meters tive values based on health condition setti 
inches (124 cm) wide for turns. Vite! peat EET TIN 


signs should also be recorded before and after testing, e <a 


ir, walk Normal intact adults can perform the TUG in <10 seconds; 


muUG}. TUG 3 m, turn, and retum to chair. Performance on the TUG 11-20 seconds is consi à | 
ss med. ; zi -20 seconds is considered normal for frail elderly or | 
cagnitive/ manual hema ad oe cognitive (count backward by disabled patients; patients who take >20 seconds are at | 
Cup of water) task oe risk for falls; patients who take >30 seconds 
are at high risk 
fundional Reach (FR) Examines maximal distance a person can reach forward Forward reach norms: 
th eee pags while maintaining a fixed position age Men (inches) Women {inches} 
standing (single item tesi) 20-40 16.7419 14.6 + 2.2 
41-49 14.9 + 2.2 13.8 ż 2.2 
70-87 13.2 ż 1.6 10.5 + 3.5 
A score of 6 or less indicates a significant risk for falls; 
scores between 6—10 indicate a moderate risk 
for falls. 
Multidirectional Reach Examines maximal distance a person can reach Backward: above average >7.6 inches, below average 
Test (MDRT) forward, backward, and lateral to right and left <1.6 inches; lateral: above average >9.4 inches, 
below average <3.8 inches 
The Balance A comprehensive instrument with six sections. Examines Specific scoring criteria for each section. Uses ordinal 
Evaluation biomechanical constraints, stability limits/verticality, scale, timed items, and observation 
Systems Test transitions/anticipatory, reactive, sensory integration; 
(BESTest) includes assessment of posture, gait, transfers, and 
balance/falls 
The Mini-BESTest A shorter version of the test with 14 items items are scored from 0-2 with a maximum score of 28 
Performance- sitting, sit to stand, stand to sit, standing feet Maximum score is 28; patients who score <19 are at | 
Oriented Mobility ae Be yd dg high risk for falls; patients who score 19-24 are at | 
SS nent (gait initiation g tuming, step-over obstacle). moderate risk | 
_ [POMA Tinetti) apna y cece | 
| sr 2 : balance and mobility problems. items are scored using time or distance on a scale. | 
High-Level aren aee ; eine is independent walking Total Hi-MAT score is 54 | 
(Hi-MAT) for 20 m without gait aids. Includes walking tasks, | 
running, skipping, hopping, bounding, and stairs | 
y : j Tests are scored in terms of time to complete: Five sif-to-stands, | 
Short Physical Includes repeated chair stands (sitt sane as well as 10 sec in each of the standing conditions and 8-f walk | 
Performance semitandem, tandem, j walk An ordinal score is given for each section. Summary ordinal | 
Battery (SPPB) a timed 8-ft (2.44 meter score: 0 (worst performance) to 12 {best performance). | 
| | score is divided by 18 to yield mean BES score; | 
> fidence when performing fnoc Tola hgt ; 
ec: — pamine lne of self-con x dolly life; 18 questions are scores <50 indicate low confidence | 
scored from 0%-100% confidence; a fick of 


| ir walking up and 
getting out of chair, walking up and C% ut of tub 
pea -za out of bed, getting into ; 

TO gna osteo a 


i one leg 
: uneven ground, skor ee ) including changes in Uses a 4-point ordinal scale; total score is 24. Scores of 
Dynamic Gait Index Examines dynamic gait (eight items obstacles, ond stairs 22/24 indicate safe ambulation while scores <19/24 | 
Gh gait speed, head turns, pivot turns, are predictive of falls in the elderly. 


eee fà | Agility ; Lab. Rehabilitation Measures Database, https://www. sralab.org/ rehabilitation mea 
far addišonal information on outcome measures please seo Shirley Pyan TS 1 , https: / /werw.neuropt.org/ practice-resources/neurology-section-outcome measures | 
wres and the APTA Neurology Section Outcome Measure | 


Og ee a ae 
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e Cervical myelopathy: ataxic gait if dorsal columns 
involved. Patient may also demonstrate spasticity- 
related deformities if the corticospinal tracts are 
also compressed. 

b. Hemiplegic gait: gait is altered following Stroke 
owing to a number of factors, including obligatory 
synergies, weakness, spasticity, sensory loss, and 
impaired balance. Gait is typically slow and asym- 
metrical, with decreased stance time and push off 
on the stroke-affected side. The stroke-affected UE 
and LE move as a unit rather than with a dissociat- 
ing arm swing from the LE on forward progression. 

c. Festinating/Parkinson gait: characterized by freez- 
ing with initiation/termination and short, rapid 
steps once gait starts. 

d. Myopathic gait: pelvic girdle and proximal muscle 
weakness results in hyperlordosis and compen- 
sated Tredenlenburg on weight-bearing limb. 

e. Please see Chapter 12 for gait deviations secondary 
to weakness at the hip, knee, and ankle. 


3. Common gait/mobility outcome measures (see Box 3-1 
and Table 3-11). 


Laboratory Proced 


ures 


a oe ee A 


Imaging 

1. X-rays: delineates skull or spine trauma (fracture) and 
alignment. 

2. Computed tomography (CT): neuroimaging technique 
in which narrow x-ray beams are transmitted through 
tissues of varying densities and precisely measured. 

a. CT provides cross sections (slices) of the brain and 
spinal cord for three-dimensional analysis. 

b. Contrast agents (intravenous iodinated agents) 
can be used to increase diagnostic sensitivity, to 
detect brain abnormalities (e.g, tumor, calcifica- 
tions). Useful for showing presence of abnormal 
changes in tissue density: areas of acute bleeding 
(hemorrhage in developing stroke), cerebral edema 
(within 3 days poststroke), and cerebral infarction 
Soe 3-5 days’ poststroke). 

€ Diagnostic in acute stroke: allows admini j 
of TPA (clot busting drug) in absence of E 
of hemorrhage within 3 to 4 1/2 hours of thrombo 
embolic stroke. CT myelography: uses contrast d ; 
and allows for visualization of spinal cord pen 
gre and spinal lining (meninges) eet Rv 
° n used i j i 5 

scar tissue in the area of imagines voor S Peced 
i , Imaging (e.g., hist 
spinal fusion), ory.ot 
e Complications: d j 
Py or meningeal H a result in allergic reaction 
ee images of CT scans in Figures 3-11 and 3-12, 


3. Advantages: CT scans take minimal time 
minutes), helpful following trauma or hoa fe 
stroke, and good visualization of osseous 18 
(e.g, skull fracture) and larger cortical lesions 'S8up 

4. Disadvantages: Limited visualization of sm all/i | 
lesions, and patient has exposure to radiation  —™ 

5. Please see Appendix 2B for additional details 


Magnetic Resonance Imaging (MRI) 

1. Neuroimaging technique in which nuclear pari 
(protons and neutrons) are depicted in a strong exter 
nal magnetic field; no radiation is used. 

2. Useful for superior imaging of brain, Providine 
greater resolution of tissues and flow of blood within 
medium and larger arteries and veins. 

3, Allows three-dimensional localization with high 
spatial resolution. 

4. More sensitive in diagnosis of acute stroke: allows 
detection of cerebral edema within 30 minutes after 
vascular occlusion and infarction within 2 to 6 houg 

5. Primary method of examination of tumors, demyel: 
nation, and vascular abnormalities. 


are 5 oe with slightly darker than normal 
normal br as oe due to local brain swelling (edema 


ay matter; W = normal brain white Mê 
aka on CT scans than gray matter) 
rom: www.radiolopvyi l 


o.org 
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Non contrast CT 


KUKAJ Axial CT of epidural hematoma. 


Arrowheads point to the collection of blood between the 
skull and dura. The arrow demonstrates a shift of midline to 
the right. 

From: www.meddean.luc.edu 


6. Magnetic resonance angiography (MRA) uses spe- 
cial software to create an image of the arteries in the 
brain; identifies vascular abnormalities similar to 
angiography (x-ray of the brain) with increased sen- 
sitivity and lowered risks. 

7. Contraindications: metal implants, pacemakers. 

8. See MRI brain image in Figure 3-13. 

9. Advantages: Superior visualization of almost all tis- 
sue and no exposure to radiation. : 

10. Disadvantages: Cost, time, and movement artifact if 
patient moves. 
11. Please see Appendix 2B for additional details. 


Positron Emission Tomography (PET) 
l. Neuroimaging technique in which radioisotopes are 
inhaled or injected and emissions are measured with 
4 gamma-ray detector system. 
t; Advantages: Allows physiological mapping for bio- 
chemical analysis; a major clinical research tool for 
imaging cerebral blood flow and brain metabolism to 
assist in the screening/diagnosis of tumors, dementia, 
Stroke, and seizure. 
Disadvantages: Lacks detailed resolution as compared 
to CT or MRI; less accurate in detecting small or slow- 
4 Stowing tumors; radiation exposure. . 
Please see Appendix 2B for additional details. 


CK SE) MRI-brain metastasis. 

A cross section through a patient's brain after administration 
of intravenous contrast shows the contrast accumulating in 
the periphery of a cancerous deposit that has traveled to the 
brain, giving a characteristic ring-enhancing appearance. 


Diffuse Tensor Imaging (DTI) 

1. A form of MRI imaging. 

2. Images microstructural characteristics of water diffusion. 

3. Allows visualization of axons and pathways. 

4. Advantages: useful for imaging of mild traumatic 
brain injury and assessing disruption of association/ 
projection fibers; no radiation exposure. 

5. Disadvantages: cost and processing time of images. 


Functional MRI 

1. Examines deoxygenated hemoglobin and contrast 
agent. 

2. Hemodynamics are linked to neural activity and inac- 
tivity. 

3. Able to introduce various stimuli (e.g., pictures) and 
measure changes in deoxygenated hemoglobin. 

4, Advantages: provides good spatial resolution to iden- 
tify active areas of the cortex. 

5. Disadvantages: poor temporal resolution making it 
difficult to directly relate timing of events. 


Carotid/Vertebral Artery Doppler 

Ultrasound 

1. Commonly used in patients at risk for stroke. 

2. Advantages: useful for imaging lumen of carotid or 
vertebral arteries to analyze flow and detect plaques 
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inimal 
in carotid/vertebral arteries; low cost takes minim 
time. 
® ° ’ [- 
3. Disadvantages: limited visualization of structures su 
rounding the arteries/veins. 


Electrodiagnostic Testing (Nerve j 
Conduction Studies/Electromyography 
1.In combination, nerve conduction and electromyo- 
graphic studies provide electrophysiologic localiza- 
tion and the degree of involvement for peripheral 
nervous system, neuromuscular junction, and muscle 
pathologies, 
2.Nerve conduction studies: distal latencies, ampli- 
tudes, and nerve conduction velocities are obtained 
by stimulating peripheral nerves through the skin and 
recording muscle and sensory nerve action potentials. 

a. Nerve conduction velocity: distance between two 
points (conduction distance) divided by the differ- 
ence between the corresponding latencies (conduc- 
tion time), expressed as meters/second (m/s). 

b. Prolonged distal latencies and decreased conduc- 
tion velocities are seen in peripheral neuropathies 
characterized by demyelination (e.g, Guillain- 
Barré syndrome, chronic demyelinating polyneu- 
ropathy, Charcot-Marie-Tooth Type 1 disease, early 
in compression neuropathies such as carpal tunnel 
syndrome). 

c. Slowed conduction velocities seen with focal com- 
pression/disease of longer segments of periph- 
eral nerve (e.g., Cubitial tunnel, polyneuropathy 
impacting legs). 

d. Reduced amplitudes are a result of damage to axons 
(axonopathy) and typically seen in more chronic 
or severe compression neuropathies (e.g., chronic 
CTS), radiculopathies, or polyneuropathies that 
target axons (e.g., Charcot-Marie Tooth Type 2). 

e. Repetitive nerve conduction studies can also be con- 
ducted to detect neuromuscular junction disorders 
Specific findings include progressive decrements in 
amplitudes with a series of closely timed stimula 
tions. Patients are also assessed after isometric ex 

cise and rest to determine changes in amplitud Ë 

3. Electromyography (EMG): detects electrical a e8 
arising from muscles during needle insertion ctivity 
minimal and maximal muscle recruitment. resting, 
a. Useful in diagnosing anterior hom cell a 

or primary muscle disease (m Motor axon, 

a yopathy, myoto 
b. Insertional activity (burst of action potent; nia), 

EMG needle is inserted into ane at when 

increased in acute denervated males Muscle) jg 

muscle diseases. Insertional activi ‘e and various 
more chronic neuropathies/myor. ey in 
nificant atrophy and fibrosis of hia tes with si 

c. At rest the muscle should be Uscle, 
EMG activity (e.g, 


mG be quiet, 5 n 
fibrillation, Positive shar wa 
ve 


potentials, fasciculation) at rest is a hal 
dennervated or diseased muscles, 

d. Abnormal spontaneous EMG activity x 
occurs 14 to 21 days after peripheral nerve ee 

compression and correlates with Wallerian deg! 

eration. This is important as EMGs con 4 

prior to 3 weeks may have to be repeated tg By 

false negative results. 

Minimal activation allows for assessment in dl 

tions in motor unit frequency and configurati 

Rapid firing motor units with multiple p 

(polyphasics) are suggestive of reinnervation 

collateral sprouting of axons. Large motor yni 

with increased duration are consistent with mor 
chronic neuropathy. 

f. The number of motor unit potentials (MUPs) i 
decreased in lower motor neuron injury (denervated 
muscles) with minimal and maximal recruitment 

g. Myopathy results in specific spontaneous potential 
(myopathic potentials) and small amplitude units 
that rapidly spatially summate on minimal activ 
tion (i.e, less muscle fibers requires more motor 
units to have to fire to produce needed force). 


Iman y 


© 


Electroencephalography (EEG) 

1. Measures electrical activity of the brain. Specific wave 
forms are analyzed and correlated to normal, abnor 
mal, or sleep cycles. 

2. Provides key information on the timing and firing 
(temporal resolution) of neurons in the brain. 

3. Advantages: provides information that assists in the 
assessment and localization of seizures and n 
activity; often correlated with imaging to localiZ 
lesions; noninvasive. 


$ = isadvantages: poor spatial resolution for precise loci 


tion of lesion; takes time to analyze wave forms. 


moo ea Potentiais/Evoked Responses d 

ea ak auditory, or somatosensory $" od 

potenti to evoke potentials in brain; visual yor 
ntial (VEP), brainstem auditory evoked po 


(BAEP), somatosensory evoked potential (SEP): and 


2.P i 
otentials are recorded from surface ele 
k Processed by computer 
: Delineates conduction ti 


apd 
Central nervous syste ea aoe peripheral } 
4, Det m sensory pathways. 
lesions if | Physiologic location and deg“ 
| responses are delayed Or absent. 


semen ninure (LP) 3 
pone ‘Pinal needle below the level of a oğ 
Re 
ae CSF for chemical analysis and Tat 
imm nation: measurement of p pots ; 
unoglobulin 


content, cell count. 
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Measure intracranial pressures and spinal fluid 5, Pathological CSF findings 


dynamics. a. Increased press ith i i 

: : i l ure occurs with intracranial tumors, 
Injection of contrast medium for radiological abs E e e, 

c nation scesses, meningitis, inflammatory processes, 
exam subarachnoid hemorrhage, cerebral edema, and 


d. Injection of therapeutic agents (e.g., treatment of 
cancer, meningitis). 

4, Complications: severe headache caused by CSF leak- 
age (relieved by lying down); more severe complica- 
jons include infection, epidural hematoma, uncal 
herniation. 

4. Normal CSE 
a. Appearance: crystal clear and colorless. 

b. Volume: 90-150 mL (adult); 60-100 mL (child). 

c Pressure: 90-180 mm H,O (adult); 10-100 mm 
H,O (child). 

d. Normal protein: 15-45 mg/dL (adults); 15-100 mg/dL 
(neonates). 


thrombosis of venous sinuses. 

b. Decreased pressure occurs with leaking CSF, suba- 
rachnoid block circulatory collapse, severe dehy- 
dration. 

c. Changes in color or appearance occur with 
inflammatory diseases, hemorrhage, tumors. Red 
blood cells (RBCs) indicate hemorrhage or trau- 
matic tap; elevated white blood cells (WBCs) 
indicate significant inflammation and infection. 

d. Elevated proteins may indicate tumors or inflam- 
mation. 


f Evaluation, Differential Diagnosis, 


Prognosis, and Plan of Care 


a é T fe" Re 


Examine for Meningeal Irritation/Brain 
Infection 


Examine for Increased Intracranial 
Pressure/Signs of Cerebral Edema and 
Brain Herniation 


Meningitis 

1. Inflammation of the membranes of the brain or spi- 
nal cord, typically caused by an infection. 

2. Etiology: can be bacterial (Escherichia coli, Haemophi- 
lus influenzae, Streptococcus pneumoniae, other strepto- 
cocci) or viral; patients with bacterial meningitis are 
usually sicker with more rapid time course. 

3.Symptoms include headache, fever, and stiff neck. 
Also common: irritability, mental confusion, sensitiv- 
ity to light, increased heart rate and respiratory rate, 
sleepiness, and sluggishness. 

4. Diagnosis is made by medical history, physical exam 
(Kernig’s sign and symptoms with dural stretch), 
and laboratory tests (blood cultures, spinal tap, CT 
maging). 

5. Treat infective organism (bacterial meningitis) with 
antibacterial therapy (antibiotic, antipyretic); main- 
tain fluid and electrolyte balance. 

6. Treatment of viral meningitis is symptomatic: bed 
test, fluids, OTC pain medications to reduce fever and 
body aches. Corticosteriods may be used to reduce 

rain swelling, anticonvulsant medication to control 


seizures, and antiviral medication if the herpes virus 
is the causative agent. 

7. Provide supportive symptomatic therapy, including 
bed positioning, PROM, skin care to prevent compli- 
cations of immobility; safety measures if confusion 
is present. 


Encephalitis 

1. Inflammation of the brain, often due to infection. 

2. Etiology. 

a. Primary encephalitis: caused by a virus (e.g., her- 
pes simplex virus, Epstein-Barr virus, coxackievi- 
tus, poliovirus) that infects the brain. May also 
be caused by mosquito-borne viruses (West Nile, 
western or eastern equine virus), tick-borne viruses 
(Powassan virus), rabies virus. Effects may be con- 
centrated in one area or widespread. 

b. Secondary encephalitis (postinfection encepha- 
litis): caused by a faulty immune system reaction 
resulting from an infection in another area of the 
body (e.g., measles, mumps, German measles). The 
immune system attacks the healthy brain. 

3. Mild inflammation may cause no symptoms or flu- 
like symptoms: headache, fever, aches in muscles or 
joints, fatigue or weakness. 

4.Severe cases may be life-threatening. Symptoms 
include: confusion, agitation or hallucinations, sei- 
zures, muscle weakness or paralysis, loss of sensation, 
and loss of consciousness. 

5. Diagnosis is made by physical examination, medical 
history, brain imaging (CT scan), lumbar puncture, 


‘aaa 
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lab tests (blood, urine, throat swab), electroencepha- 
logram, and brain biopsy. 

Eretas for mild encephalitis includes bed rest, 
fluids, and anti-inflammatory drugs to relieve head- 
aches and fever. Antiviral medications are used to 
treat some viruses. 

7.Care may include breathing assistance, intravenous 
fluids, corticosteroids to reduce swelling and pressure, 
and anticonvulsant medications. 

8. Provide supportive symptomatic therapy. 


Neurological Complications in COVID-19 
1.COVID-19 virus impacts multiple systems to the 
include the peripheral and central nervous systems. 
2. COVID-19 infection can start with headaches, diz- 
ziness, decreased alertness, or other neurological 
symptoms before commonly known respiratory 

symptoms. 

3. Specific COVID-19 neurological symptoms may 
include loss of smell, impaired taste, fatigue, muscle 
weakness, numbness or tingling in the hands and 
feet, dizziness, confusion, and delirium. 

4. Although rare, COVID-19 can cause seizures or major 
strokes. 

5. COVID-19 is also associated with disorders of inflam- 
mation in the nervous system (e.g., brachial neuritis, 
Guillain-Barré syndrome, transverse myelitis, and 
acute necrotizing leukoencephalopathy). 

6. In younger children Covid-19 may result in acute dis- 
seminated encephalomyelitis (ADEM). 

7. Patients who have had COVID-19 may also have 
long-term effects to include symptoms similar to 
myalgic encephalomyelitis/chronic fatigue syndrome 

(ME/CFS). 

8.For additional and updated information on 
COVID-19 and neurologic dysfunction please see the 
NIH website at: https://www.ninds.nih.gov/Current- 
Research/Coronavirus-and-NINDS/nervous-system, 


Transverse Myelitis (TM) 
1.TM is an inflammation of one section of th 
cord, Myelin is damaged with interruption o 
that the spinal cord sends to the body. 
2. Etiology: can be caused by: 
a. Viral infection: e.g., herpes viruses, We 
b. Bacterial infection: e.g., syphilis, 
disease. 
c. Fungal infection: eg., Aspergillus, 
Blastomyces. 
d. immune system disorder: 
inflammatory disorder. 
e. Autoimmune/inflammatory disorders: 
temic lupus em : eB, 
pis Ray emialons... Sogren%s syndrome, 


e spinal 
f signals 


st N ile virus. 
tuberculosis, Lyme 


postinfection recovery 


scleroderma. 
f. Other myelin disorders such as multiple sql 
€TOsis, 


Symptoms. 

3 apl cally develop aed over hours to days mL 
may progress over we ee: Seren 

b. Usually affects both side y below th 


level of spinal lesion; may also affect only one g 7 


of body. ne 
sın 7 ; : 
«pain: back pain; sharp shooting pains down am, 

or legs depending on level of lesion. | 

e Abnormal sensations (paresthesias) includi 
numbness, tingling, coldness, or burning. May be 
sensitive to light touch or extreme heat or cold. 

© Weakness in arms or legs; may progress to partial 
or total paralysis Or arms, legs, or both. 

o Stiffness, tightness, or painful muscle spasms and 
spasticity. ; 

o Exhaustive fatigue that results in decreased actiy. 
ity levels and lifestyle changes. 

ə Bladder and bowel problems, sexual dysfunction 
depending on lesion level. 

4. Diagnosis is based on medical history, signs and 
symptoms, clinical assessment of nerve function, and 
test results. Tests can include imaging (MRI), lumbar 
puncture with analysis of cerebrospinal fluid (CSF), 
blood tests (positive antibody test). 

5. Medical interventions can include intravenous ster- 
oids, plasma exchange therapy for patients who don't 
respond to steroids, antiviral medications, intrave- 
nous immunoglobulin (IVG), and medications to 
treat symptoms and complications. 

6. Prognosis: most patient achieve at least a partial 
recovery; most recovery occurs in the first 3 months 
on may continue up to two years. About a third of 
patients are left with permanent disability after the 

mild, to moderate, to severe 

transverse myelitis can occuh 

s found to be the cause. 

mination, goals, outcomes, and 


a. . 
ao approach the patient with transvetsé 
ures/ WY ASU using examination proce 
to those used © Measures and interventions simila 
in spinal cord injury. See section SPF 
ury (SCI) later in this chapter. 
ength, Coordination, and functional 
ased Te =. major goals of treatment 
practice is ind; abilitation with. task-5 
| including weight-bearing & 
training. 
chairs, crutches assistive devices (eg. wheel- 
€ therapist = races) is typically indicated. 
i Ongpin be mindful of the recover 
shh and periodic examinatio? 
er to modify the plan of care a 
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ute flaccid Myalitis (AFM) 

y is a rare and pollo-like condition that affects the 
motor neurons in the gray matter of the spinal cord, 
causing the muscles and reflexes tő become weak: 

curs mainly in children; seen with inc reasing fre. 
ency over recent years, 

1, Specific etlology is unknown; no specific pathogens 

have been identified but viruses are suspected: most 


patients have prior history of mild respiratory illness 


of fever. 
4, symptoms include sudden onset of arm or leg weak- 


ness, loss of muscle tone and reflexes. Some individu- 
als experience difficulty moving the eyes or eyelid 
drooping, facial droop or weakness, and difficulty with 
swallowing or speech. Pain in the neck, back, or limb 
may be an early symptom, Some individuals may have 
inflammation of both gray and white matter (UMN 
and LMN syndrome) and may experience impaired 
sensation, bladder, and/or bowel dysfunction. 

4, AFM may result in partial or total paralysis of just one 
limb or all limbs. Weakness most often occurs in the 
proximal muscles, 

5.Severe symptoms can include respiratory failure 
requiring ventilator support. 

6. Diagnosis is based on medical history, signs and 
symptoms, clinical assessment of nerve function, and 
test results, Tests can include imaging of the spinal 
cord (MRI) and lumbar puncture with analysis of CSF. 

7. There is no specific medical treatment. Symptomatic 
treatment may be indicated. 

8. Prognosis: most patients regain some strength over 
time; many do not recover full function. The most 
affected muscle may be the least likely to recover. 

9. Physical therapy examination, goals, outcomes, and 
interventions. 

a. Early PT and OT is recommended. 
b. See discussion on transverse myelitis. 


Myalgic Encephalomyelitis/Chronic 
Fatigue Syndrome (ME/CFS) 
L. ME/CFS is a disabling and complex illness. _ 
2. Specific etiology is unknown; possible multiple mg- 
gers; causes currently being studied include infection, 
immune system changes, stress affecting body chem- 
istry, and changes in energy production. Genetics may 
P also play a role. 
‘Symptoms include: 
a n or prolonged fatigue and drop 
evel lasting 6 months or longer. 
.Postexertional. malaise (PEM) after physical eg 
mental activity; fatigue that is not relieved byt 
é kada ii Gaa rary St 
in i ; ; 
d. i i ne difficulty thinking, ©” 
Centrating, or with short-term memory: 


in activity 


ë, i MRculiy sleeping, sleep that is not refreshing, 
-Bote throat that ig frequent on recurring; terider 
lymph nodes, 5 
4 Poa hae a a New type, patteri, of severity 
' JOM pain (anthralgas) without swelling or 
redness, 
L Dizziness and lightheadedness (orthostatic imoler- 
ANCE), 

}. Deconditioning, äñziety, atid depression ate com- 

mon, 

4, Diagnosis is based on medical history, physical and 
mental status examination, There ate no specific labo- 
ratory tests to diagnose ME/CFS, 

a, Must have two major criteria (persistent or relaps- 

ing fatigue and reduced physical activity for at least 
6 months) and four or mote of the eight presenting 
symptoms, 
b, More common in women than men and in youriger 
ages (206 and 30s). 
5, Prognosis: symptoms may persist for months or years; 
limited recovery in 5%-10% of cases. 
6. Medical interventions: no cure or approved treat- 
ment. 
a. Some symptoms can be managed with medica- 
tions. 
¢ Analgesics and antiinflammatory nonsteroidal 
medications for myalgia and arthralgia. 

e Stimulant medications used to treat ADHD to 
improve concentration. 

e Psychological support, counseling antidepres- 
sants for depression, stress, and anxiety. 

e Nutritional support. 

7. Physical therapy examination. 

a, Examine exercise tolerance levels. Vital signs may 
reveal fluctuations in heart rate and blood pressure; 
orthostatic hypotension is common. If decondi- 
tioned, dyspnea with exercise. 

b. Examine posture. Postural patterns may be abnor- 
mal and movement patterns inefficient. Can con- 
tribute to chronic pain and fatigue. 

c Monitor activity levels and degree of fatigue. An 
activity diary and the Modified Fatigue Impact 
Scale are useful objective measures. 

d. Examine for depression and degree of emotional 
support. 

8, Physical therapy goals, outcomes, and interventions. 

a. Teach activity pacing, balancing activity with rest. 
Help patients individual limits for 
mental and physical activity. Avoid “push-and- 

crash” cycles when a person has a good day and 

aa i peia ener ogg 

(worsening of ME, symptoms f 

tion techniques based on 
b Sea eny: onar e E ies 
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c. Exercise recommendations (ACSM’s Exercise Man- 
agement for Persons with Chronic Diseases and 
Disabilities, Human Kinetics). 

* Overall goal is to prevent deconditioning. 

> Aerobic exercise prescription (eg, walking): low 
to moderate levels of intensity (RPE 9-12/20) with 
gradual progression; frequency of 3-5 days/wk; 
duration to tolerance (5 min/session initially 
progressing to 40-60 min); distributed practice 
schedule. 

è Maintain flexibility. 

e Maintain or improve muscle strength. 

è Avoid overexertion. Individuals should under- 
stand that they may experience increased fatigue 
in the first few weeks of an exercise program. 
Individuals should reduce exercise when symp- 
toms are increased or not feeling well. 

d. Teach stress management, relaxation training (e.g., 
meditation and mindfulness, deep breathing, tai 
chi chuan, yoga). 


e. Refer to a support group or a professional counse- 
lor as needed. 


Acquired Immunodeficiency Syndrome 
(AIDS) 
1. Viral syndrome characterized by acquired and severe 
depression of cell-mediated immunity. 
2. Symptoms: wide ranging; one-third of patients exhibit 
CNS or PNS deficits. 
a. AIDS dementia complex (ADC): symptoms range 
from confusion and memory loss to disorientation. 
b. Motor deficits: ataxia, weakness, tremor, loss of fine 
motor coordination. 
c. Peripheral neuropathy: hypersensitivity, pain, sen- 
sory loss. 
3. Treat with anti-HIV drugs (see Chapter 8). 
4. Provide rehabilitative, palliative, and supportive ther- 
apy as needed. 


Stroke 

1. Occurs when the blood supply to the brain is inter- 
rupted or reduced. 

2. Early diagnosis is critical to minimize brain damage. 

3. See Chapter 13 for a discussion of recognizing, assess- 
ing, and prioritizing the need for assistance for an 
individual experiencing a stroke (FA.S.T.). 

4.Stroke syndromes and presenting signs and symp- 


toms depend on the specific location of the insult 
(see Table 3-12). 


ical Categories 
piia stroke: occurs in about 80% of cases, 
a. Cerebral thrombosis: formation or developmen, 
a blood clot or thrombus within the cerebral R 
‘es or their branches. er 
b. Cerebral embolism: traveling bits of mi 
(thrombi, tissue, fat, air, bacteria) that prog er 
occlusion and infarction in the cerebral arteries 
2. Hemorrhagic stroke: abnormal bleeding as a result of 
rupture of a blood vessel (extradural, subdural, subs. 
rachnoid, intracerebral). Occurs in about 20% of 
3, Transient ischemic attack (TIA): a temporary period 
of symptoms resulting from decrease blood supply to 
the brain; there is no permanent damage. 


Risk Factors 

1, Atherosclerosis. 

2. Hypertension. 

3. Cardiac disease (rheumatic valvular disease, endocar- 
ditis, arrhythmias, cardiac surgery). 

4. Diabetes, metabolic syndrome. 

5. Transient ischemic attacks: brief warning episodes of 
dysfunction (<24 hours); a precursor of major stroke 
in more than one-third of patients. 


Pathophysiology 

1. Cerebral anoxia: lack of oxygen supply to the brain 
(irreversible anoxic damage to the brain begins after 
4-6 minutes). 

2. Cerebral infarction: irreversible cellular damage. 

3. Cerebral edema: accumulation of fluids within brain; 
causes further dysfunction; elevates intracranial pres- 
sures, can result in herniation and death. 

4. Secondary cell death: death of neurons around the 
specific area of damage. 

a. Necrotic cells release electrolytes and neurotrans 
mitters (e.g. glutamate) that result in intracellular 
imbalance in surrounding cells. 

b. The surrounding cells can ultimately undergo p1% 
grammed cell death (apotosis). 

c. Controlling secondary cell death is critical for th 
management of stroke, traumatic brain injury, 2” 
spinal cord injuries. 

d. It is important to consider the timing of transfe 
and exercise and the impact this will have on 4° 
nial pressures, blood pressure, respiration, m 
oxygenation. 


Characteristic Si 

i gns and Symptoms 
een E ith Drekan cf Specific 
(See Table 3-12) em Vessels 


1. Internal carotid artery (ICA) syndrome: ICA arises a 
= common carotid artery, gives off an oph et) 
ranch, and terminates in the anterior cerebral -i 
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| ) and as cerebral artery (MCA); occlusions 2. Vertebrobasil 
commonly produce signs and symptoms of MCA ies arise off Bae aleis += a: ad ae te : 
n arteries and supply the 


wolvement with reduced levels of consciousness: 
aer also be affected; lesions involving MCA is ohne surface of the medulla and the posterior infe- 
ACA ee at produce massive edema, brain the basilar pirn of Peip 2 ié: 
remiation, ye e pons and the 
me: ACA i ; l edulla; the basilar artery supplies th tral por- 
a. ACA hao pant biter: anterior two-thirds tion of the pons and setter ti Pag pane ee 
of the medial cerebral cortex. Occlusions proximal ebral artery (PCA). Syndromes include: oe 
to anterior pg ara GS artery produce minimal a. Medial medul lary syndrome: occlusion of the ver- 
deficits to P oei REE: (circle of Willis). tebral anterior branch of the lower basilar artery. 
b. MCA syndrome: supplies lateral cerebral cor- b. Lateral medullary (Wallenberg’s) syndrome: occlu- 
tex, basal ganglia, and large portions of the internal sion of vertebral, posterior inferior eda or 
capsule. basilar artery. 


Neurovascular Syndromes: Cerebral and Brain Stem Strokes 


LESION LOCATION 
‘Hemisphere lesion: cortex and internal capsule MCA syndrome: Mok el | 
: Contralateral hemiplegia face, UE>LE involvement—fluent, | 
Contralateral hemisensory loss UE>LE nonfluent global or | 
Homonymous hemianopsia conduction aphasia | 
(dominant hemi- | 
sphere) 
Perceptual deficit 
(nondominant hemi- | 
sphere} 
Loss of conjugate gaze 
to the opposite side 
Sensory ataxia | 
peared hemiplegia LE >UE mobile (akinetic) 
Contralateral hemisensory loss LE>UE Arpinia be ma | 


Urinary Incontinence 
Problems with bimanual tasks 


Apraxia Visual : 
Hemisphere lesion: primary visual cortex, occipital lobe Peas sensory loss Manor Seiad 
Involuntary movements — choreoathetosis, tremor, erap ar 
hemiballismus Oculomotor n. palsy | 
Transient contralateral hemiparesis | 
Homonymous — ee | 
Laeunar (pa pega UE ond LE eae 


Internal capsule lesion-posterior limb 
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Table 3-12 


oe —— 


| 
LESION LOCATION 
Midbrain lesion 


Oculomotor nerve 
| parasympathetic «ai 
| nucleus Oecd 


Corticopontine 
nucleus tract 
| Pontine lesion 
Descending Cochlear nucleus 
) ympathetic tract 
| PE, | Vestibular nuclei 
l Nucleus of trigeminal 


nerve 


inferior cerebellar 
peduncle 


Spinothalamic tract 


Facial nucleus 


Medullary lesion 


Lateral cuneate 
nucleus and inferior 
cerebellar peduncle 


Vestibular nuclei 


Spinal tract and nucleus 
Of trigeminal nerve 


Spinothalamic tract 
Descending 
sympathetic tract 

Nucleus ambiguus 
CN IX, X, X 


ACA = anterior cerebral artery; CN = cranial Nerve; LE = 


| Neurovascular Syndromes: Cerebral and Brain Stem Strokes (Cont 


ab — 


 —7 


OTHER LOCAUZI 
FEATURES (NOT 
S ALWAYS PRESENT) 
CHARACTERISTIC 
Contralateral CN Mi 
Contralateral hemiplegia nite 
Medial pontine syndrome: (occlusion of paramedian 


branch of basilar artery) 
Ipsilateral to lesion: 
Cerebellar ataxia, nystagmus 
Paralysis of conjugate gaze to side of lesion 
Diplopia 
Contralateral to lesion: 
Hemiparesis UE, LE 
Impaired sensation 


Lateral pontine syndrome: (occlusion of anterior 
inferior cerebellar artery) 

Ipsilateral to lesion: 

Cerebellar: ataxia, nystagmus, vertigo 

Facial paralysis 

Paralysis of conjugate gaze to the side of the lesion 

Deafness, tinnitus 

Impaired facial sensation 

Contralateral to lesion: 


Impaired pain and temperature sensation half of body 
Medial medullary syndrome: 
artery, medullary branch) 


Ipsilateral to lesion: paralvs; 
: paralysis of half 
Contralateral to lesion: ih of tongue 


Hemiplegia UE and LE 
mpaired sensation 


[occlusion vertebral 


Lateral medullary (Wallenberg’ 
s) synd 
{occlusion of posterior ERE a 
artery/vertebral artery) ne 
Ipsilateral to lesion: 
Cerebellar symptoms {ataxia 


Loss of Pain and , Vertigo, n 
temper r nystagmus) 
Sensory loss UE, ae i E eu 
ntralateral to 


Horner’s syndrome 
(miosis, ptosis, 
decreased s 

Dysphagia 

lesion: h 

SS Of pain and ee ie 

re to body and face 


MCA =m 
middle cerebral artery; PCA — , 
Posterior cerebral artery; UE = upper extremity 


weating 
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_ pasilar artery hes SA produces brainstem signs 
nd ptoms and PCA signs and symptoms; 
jocked-In syndrome (basilar artery occlusion at the 

evel of the pons). l 

4 medial inferior pontine syndrome: occlusion of the 
' aramedian branch of basilar artery, 

lateral inferior pontine syndrome: occlusion of the 

anterior inferior cerebellar artery. 

syndrome: PCA and posterior communicat- 

"ing arteries supply the midbrain, temporal lobe, 
diencephalon, and posterior third of cortex: 
occlusions proximal to posterior communicating 
artery produce minimal deficits owing to collat- 
eral circulation. 

, lacunar syndromes: seen in small vessel disease in 

~ the deep cerebral white matter (penetrating artery dis- 
ease) and typically impact a small area with distinct 
symptoms. Types: 

a Pure motor lacunar stroke: involvement of the 
posterior limb of the internal capsule, pons, and 
pyramids. 

b. Pure sensory lacunar stroke: involvement of the 
ventrolateral thalamus or thalamocortical projec- 
tions. 

c. Dysarthria/clumsy hand syndrome: involving the 
base of the pons, genu of anterior limb, or the 
internal capsule. 

d.Ataxic hemiparesis: involving the pons, genu of 
internal capsule, corona radiata, or cerebellum. 

e Sensory/motor stroke: involving the junction of the 
internal capsule and thalamus. 

f. Dystonia/involuntary movements: hemibal- 
lismus with involvement of the subthalamic 
nucleus; lacunar infarction of the putamen or 
globus pallidus. 

g. Deficits in consciousness, language, or visual fields 
are not seen in lacunar strokes because superficial 
cortical areas are not impacted. 


€ 


Sequential Recovery Stages 
l. Stage 1: initial flaccidity, no voluntary movement. 
tage 2: emergence of spasticity, hyperreflexia, synet- 

gles (mass patterns of movement). 
‘Stage 3: voluntary movement possible, but only in 
‘ynergies; spasticity strong. 

“stage 4: voluntary control in isolated joint move- 
ments emerging, corresponding decline of spasticity 

: a synergies, 
‘tage 5: increasing voluntary control out of synergy; 
ordination deficits present. 

‘tage 6: control and coordination near normal. 


Eye 
Genera 


2. Leve lized signs of increased intracranial pressure 
iot consciousness, cognitive function. 
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3. Speech and communication, 


a. Examine for aphasia with lesions of parieto- 
occipital cortex of dominant hemisphere (typically 
left hemisphere), 

‘Examine for perceptual deficits with lesions of 


parietal lobe of nondominant hemisphere (typi- 
cally right hemisphere). 


RED FLAG: Perceptual deficits may result in neglect, 
body scheme impairment, and Pusher’s Syndrome. 
Patients with these conditions are at high risk for falls 
and traumatic/overuse injuries. 


4, Behaviors. 


a. Patients with lesions of the left hemisphere (right 
hemiplegia) are typically slow, cautious, hesitant, 
and insecure, They are often aware of their impair- 
ments, resulting in frustration. 

b. Patients with lesions of the right hemisphere (left 
hemiplegia) are typically impulsive, quick, indiffer- 
ent; often exhibit poor judgment and safety, overes- 


timating their abilities while underestimating their 
problems. 


5. Sensory deficits. 

a. Superficial, proprioceptive and combined sensa- 
tions of contralateral extremities, trunk, and face. 

b. Hearing, vision; examine for homonymous hemi- 
anopsia. 

c. Cranial nerve function with brainstem, verte- 
brobasilar strokes (pseudobulbar palsy). 

d.Sensory impairments are often diverse and it is 
important to test various sensory modalities and 
consider the sensory homunculus, somatotopic 

organization of the spinal cord (see Figure 3-5), 

dermatomes (see Figure 3-10), and respective cuta- 

neous peripheral nerves. 
6. Motor function. 
a. Presence of abnormal tone and primitive reflexes. 
b. Spasticity (see Table 3-6). 
c. Loss of selective movements, presence of abnormal 

limb synergies (see Table 3-8). 

e Upper extremity flexion synergy. 

e Upper extremity extension synergy. 

e Lower extremity flexion synergy. 

e Lower extremity extension synergy. 

d. Presence of paresis, incoordination, motor pro- 
gramming deficits (apraxia). 

e. Postural and balance deficits. 

f. Gait: typical deficits. 

ə Hip: poor hip position (retracted, flexed); Tren- 
delenburg limp (weak abductors); scissoring 
(spastic adductors); insufficient pelvic rotation 
during swing. 

e Weak hip flexors during swing may yield circum- 
ducted gait, external rotation with adduction, back- 
ward leaning of trunk or exaggerated flexion synergy. 
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o Knee: weak knee extensors (knee flexes during 
stance) may result in compensatory locking of 
knee in hyperextension; spastic quadriceps may 
also yield a hyperextended knee. 

e Ankle: footdrop/plantarflexion spasticity=equinus 
gait (heel does not touch down); varus foot 
(weight is borne on lateral side of foot); or 
equinovarus position (associated with hyperto- 
nia of the posterior tibialis). 

e Unequal step lengths: leg does not advance 
through the end of stance into toe-off. 

e Decreased cadence, uneven timing. 

7. Function: functional mobility skills (FMS), activities 
of daily living (ADLs). 
8. Selected standardized tests and measures for exami- 


nation of patients with stroke (see Table 3-13 and 
Appendix 3a). 


Physical Therapy Goals, Outcomes, and 
interventions 


1. Monitor changes associated with recovery and inac- 
tivity. 

a. Prevent or minimize indirect impairments/second- 
ary complications. 
e Maintain ROM and prevent deformity through 

optimal positioning, PROM, and mobilization. 

e Maintain skin integrity. 

RED FLAG: Avoid traction or overhead activity with 


pulleys when patients have flaccid shoulder muscles 
with risk of subluxation or dislocation. 


Table 3-13 


APTA Neurology StrokEDGE Task Force Recommended Examination Items for Use 
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RED FLAG: Emphasize compensation strategies 
patients with sensory and perceptual losses to 
additional injury and functional losses. 


pr Event 


b. Strengthen all available muscles. 

2, Promote awareness, active movement, and use k 
hemiplegic side (remediation-facilitation approach 

a. Promote normalization of tone through activities 

b. Promote selective movement control (out-ofe 
ergy movements) of involved extremities; empha. 
size functional patterns of movement. 

3, Improve postural control, symmetry, and balance 
4. Task-specific training. 

a. Promote active problem-solving independence. 

b. Focus on goal-directed tasks, functional mobility 
skills (e.g., rolling, supine-to-sit, sitting, sit-to-stand, 
transfers, wheelchair skills, and locomotion). 

c. Focus on adapting movements to specific environ- 
mental demands. 

d. Organize feedback inputs (knowledge of results, 
knowledge of performance) and practice schedules 
to facilitate learning. 

5. Promote independence in ADL/self-care; compensa- 
tory training as appropriate. 

6. Improve respiratory and oromotor function; promote 
functional cardiorespiratory endurance. 


a. Improve chest expansion, diaphragmatic breathing 
pattern. 


b. Oromotor training. 


c. Aerobic conditioning: cycle ergometry, treadmill, 
or overground walking. 
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| Functional Independence ‘S=cannot perform, 1=partially performed, 
z mie SER 4.0 aome S e sy 5 cognitive tasks) that capture function across multi a 
ng, balhing, dressing, transfers, gait, stairs ti call dom ple areas (e.g., feeding, groom 
management). , Cognitive, social interaction, expression, bowel 
Postural Assessment Scale for 12 it measy 
Serre Polani pepe a ere Control and balance in patients recovering from Ee 
1g better p picking up a pencil from the floor recovering stroke. Items range 
Trunk Impairment Scale Eval =u SOEs posural - ltems scored from 0-3 with higher score 
runk im aluates : 2 | 
Sor ts eit he munk: Pladet clef - 
Stroke Impact Scole Sal reran man from 0-23 wih higher scores reflecing Wen sting: dynamic siting, and coord 
occ peasure that evaluates biopsychos ; ng Increased trunk impairment. 
i problems, mer : al health and ra | 
P a ajo, de and in the community, no. nanges in mood caer Participation following stroke Men on 
“The items above should also be combined with the. ace À participation in activities, and per. a a, typical daily activities 
Adapted from Recommendations of the ied ten items in Bax 3-1 | soba ie 


rayon oe ROY StHEDCE Tk Fre 2018. addition? 


ions/ stroke 
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S FLAG: When treating patients recovering from 
ke, itis important to monitor heart rate and blood 
re closely during exercise or activity training; 

E nitor for signs and symptoms of cardiovascular 
romise (e.g, extension of stroke, second stroke, 

ial infarction, or deep vein thrombosis); 
modify of Stop the intervention and notify medical 
snd/or nursing staff as appropriate. 


+ jsokinetic training: useful to improve timing deficits 

velocity control of movement. 

g Locomotor training using body weight-support 
BWS) and motorized treadmill training (TT). 

9, EMG—biofeedback training: useful to decrease fir- 
ing in spastic muscles, increase firing in paretic mus- 
des, and improve motor control. 

10. Functional electrical stimulation (FES): useful to 
stimulate muscle action, reduce spasticity, and sub- 

stitute for an orthosis. 

i1.Constraint-induced movement therapy (CIMT) for 
patients with stroke. Patients must meet minimal 
movement criteria of wrist and finger movement. 


Guidelines to Promote Learning with 
Hemispheric Differences 
1. Patients with left hemisphere lesions (right hemiplegia). 
a. Develop an appropriate communication base: words, 
gestures, pantomime; assess level of understanding. 
b. Give frequent feedback and support. 
c Do not underestimate ability to learn. 
2.Patients with right hemisphere lesions (left hemi- 
plegia). 
a. Use verbal cues; demonstrations or gestures may 
confuse patients with visuospatial deficits. 
b.Give frequent feedback: focus on slowing down 
and controlling movement. 
c Focus on safety (patient may be impulsive). 
d. Avoid environmental (spatial) clutter. 
e Do not overestimate ability to learn. 


at aa ` ] 


Traumatic Br a 
ee 


Traumatic Brain Injury (TB!) 
\.Etiology: mechanism of injury is contact forces 2 
skull and rotational acceleration forces, causing vary 
ing degrees of injury to the brain. 
Signs and symptoms associate 
lesions of the cortex (see Table 3-14). 
3. Pathophysiology. 
a. Pri brain damage. l 
* Diffuse axonal injury: disruption 
axons and small blood vessels fro 
of angular acceleration; results in neuron 
and petechial hemorrhages. 


d with localized 


and tearing of 
m shear-strain 
al death 
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® Fo : 
At S ; ae ae lacerations, mass effect 

. Coup-contracoup ja oa enone 
impact and ue injury: Injury at point of 

© Closed Opposite point of impact. 

b. S Eok Pp sat ty a, (with fracture of the skull), 
oH fy brain damage/secondary cell death. 

ypoxic-ischemic injury: results from systemic 
p toblems (respiratory or cardiovascular) that 
compromise cerebral circulation. 

* Swelling/edema: can result in mass effect, with 
increased intracranial pressures, brain herniation 
(uncal, central, or tonsillar), and death. 

° Electrolyte imbalance and mass release of damag- 
ing neurotransmitters, 

c. Concussion: loss of consciousness, either tempo- 
rary or permanent, resulting from injury or blow to 
head, with impaired functioning of the brainstem 
reticular activating system (RAS); may see changes 
in HR, RR, BP. 

4. Levels of traumatic brain injury (see Table 3-15). 

5. Selected standardized tests/outcome measures for 
patients with traumatic brain injury (See Table 3-16 
and Appendix 3A). 

6. Recovery stages from diffuse axonal injury. 

a. Coma: a state of unconsciousness in which there is 
neither arousal nor awareness; eyes remain closed, 
no sleep/wake cycles. 

b. Unresponsive Wakefulness Syndrome/vegetative 
state: marked by the return of sleep/wake cycles 
and normalization of vegetative functions (respi- 
ration, digestion, BP control); persistent vegetative 
state is determined if patient remains in vegetative 
state >1 year after TBI. 

Mute responsiveness/minimally responsive: state 

in which patient is not vegetative and does show 

signs, even if intermittent, of fluctuating awareness. 

d. Confusional state: mainly a disturbance of atten- 

tion mechanisms; all cognitive operations are 

affected, patient is unable to form new memories; 
may demonstrate either hypoarousal or hypera- 
rousal. 

Emerging independence: confusion is clearing and 

some memory is possible; significant cognitive 

problems and limited insight remain; frequently 
uninhibited social behaviors. 

Intellectual/social competence: increasing inde- 

pendence, although cognitive difficulties (problem 

solving, reasoning) persist along with behavioral 
and social problems (enhancement of premorbid 

i d swings}. 
g. n mr at any stage Or regress under 

conditions of stress or repetitive brain injury. 


7. Examine. 
a. For genera 
pressure. 


N 


me 


lized signs of increased intracranial 
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Table 3-14 


' Signs and Symptoms Associated with Localized Lesions of the Cortex (See Figure 3-1 for anatomical correlation) k 


Frontal Precentral area: | 
| Primary motor cortex Discrete volitional movements Contralateral paralysis and paresis (mos | 
| pronounced in distal parts of limb, 
| and lower part of face) | 
| Premotor area Motor planning or praxis Apraxia or motor planning difficulties | 
| Prefrontal area Motor association area Lost of specific motor plans 
| Supplementary motor Bilateral control of posture Loss of bilateral control of posture 
| Middle frontal gyrus Conjugate eye movements Transitory paralysis of conjugate eye 
| movements to opposite side 
| Motor speech area (Broca) Language production Nonfluent (motor) aphasia 
| Prefrontal area: 
Dorsolateral Motivation, problem-solving, and working Bilateral lesions: Impaired ability to 
memory concentrate, memory | 
Orbitofrontal Emotions, behavior Unstable emotions; unpredictable behaviors. 
Orbital Gyri (posterolateral) Olfaction Inability to discriminate odors | 
‘Parietal Postcentral gyrus/Primary somatosensory Somesthetic sensations Loss of contralateral stimulus location, 
area intensity 
Secondary somatosensory area Sensory interpretation Tactile agnosia: astereognosis, 
agraphesthesia, loss of two-point 
discrimination, extinction 
Gustatory cortex Taste Impairment of taste in contralateral side 
of tongue 
Parietal lobe (right hemisphere) Perceptual function Visual-spatial disorders, body scheme | 
disorders, apraxias, tactile and | 
auditory perceptual disorders 
Temporal Primary auditory cortex Hearing Subtle decrease in hearing and ability to | 
localize sounds, both contralaterally | 
Wernicke’s speech area Language understanding and Fluent aphasia 
Superior temporal Gyrus (left formulation; storage of auditorially 
hemisphere) presented information Impairment of learning and memory 
Storage of visually presented information Profound memory loss of recent events, 
no new learning 


Temporal Cortex (nondominant side) 


Parahippocampal region Recent memory 


Contralateral homonymous hemianopsia | 


Occipital Primary visual cortex Vision 
: rae Impairment of vision 
Visual association cortex Visual understanding Visual agnosia 
Posterior multimodal area Integrates sensory information Perceptual impairment 
(somatosensory, visual, auditory) 


(parietal, occipital, temporal lobes) 


Levels of Traumatic Brain Injury (TBI) 


Loss of Consciousness 0-30 minutes >30 minutes but <24 hours 


MODERATE TBI - SEVERE TBI 


>24 hours 


Alteration of Consciousness brief; >24 hrs >24 hours >24 hours 
Posttraumatic Amnesia <] day >] but <7 days >7 days 
Glasgow Coma Scale 13-15 9-12 <9 

normal normal or abnormal normal or abnormal 


Imaging 


f i n re 


r independence Measure (FIM)- ORES haat soe 
ae T See previous discussion in Table 3-13, 


poncho Los Amigos Levels of Cognitive Includes 8 general cognitive and behavioral level 
u $ 


joning ae = for patient management (see Table 3-17), 
Coma Recovery Scale—Revi See previous description in Level 
Agitated Behavior Scale Measures a patient's ick of Consciousness Examinati ga 
; n in acute —_ | 
to aggression, disinhibition, andi Kaen from an acquired brain injury. Includes items related 
oss Altention Rating Scale Examines cognition in individuals with moderate to severe impci viua 


Modified Ashworth Scale See previous description in Examine Muscle Tone section | 
the Aion Research Arm Test (ARAT) 19 items that i a 
nur have oe upper ene performance (coordination, dexterity, and functioning) after CNS | 
E categorized into 4 subscales (grasp, grip, pinch, and gross movement). | 
High-Level Mobility Assessment (Hi-Mat) See Table 3-11. | 
‘Community Balance and Mobility Scale —_13-item scale used to detect high level balance and mobility deficient with community related tasks : 
| (e.g., Tandem walking, descending stairs, running with a controlled stop, crouch, and walk). | 


Dizziness Handicap Inventory 25-item questionnaire that examines impairments, activity limitations, and participation restrictions 
secondary to dizziness. | 


Community Integration Questionnaire Examines social role limitations and community interaction in individuals recovering from TBI. | 
| “The items above should also be combined with the core examination items in Box 3-1. | 


Adopted from McCulloch, KL et al. Outcome measures for persons with moderate to severe traumatic brain injury: Recommendations from the American Physical 
Therapy Association Academy of Neurologic Physical Therapy TBI EDGE Task Force. J Neurol Phys Ther. 2016 Oct; 40{4): 269-80. 
Additional information is located at https://www.neuropt.org/practice-resources/ neurology-section-outcome-measures-recommendations/traumatic-brain-injury. 


k. Sympathetic storming: the result of hypotha- 


b. Level of consciousness (Coma Recovery Scale- ie eo SNS oR ari í 
Revised), cognitive function (see Table 3-17; LOCF), lamic stimulation oy ie J =e i cepa a 
examine for disorders of learning, attention, mem- DTN corticola: ani catecholamines (treas 

; ; . response). i 

; age por Neal empties ə Examine for alterations in level of consciousness, 
. Cranial nerve function. : sturin onia, hypertension, hyper- 

d. Emotional dysregulation: characterized by poor rea on re chypnea, diaphoresis, and 
modulation of emotional responses with ate agi Po 
mental and interpersonal challenges, e.g., €P!S° S » Patients generally exhibit minimal alertness, 
of crying, anger, emotional outbursts, aggressio minimal awareness, and reflexive motor response 


toward self or others. to stimulation. 


. s S i rbal, . p 
e Changes in behavior: inappropriate physica- Wig physical therapy goals, outcomes, and interven 10n 
or sexual behaviors; poor judgment, P E a. Monitor changes associated with recovery 
frustration tolerance; impulsivity, and satety inactivity. nse levels 


b. Management based on decreased respo 
j _IIl; see Table 3-17). 
; (LOCF I-III see cture development: 
ey . esis, apraxia (dys intain ROM, prevent contra e op! 
: sists ER mone T deficits, ataxia, i PROM, positioning splinting, and serial casting, 


; . evel nt 
aan is common). ‘ntain skin integrity; prevent developme 
_ and incoordination (cerebellar damage!s e Mane ~ Icers through frequent position 


f. Speech and communication. 
8. Sensory deficits. 


i. Functional mobility skills (FMS), ADL. ed hos- of decubitus U 
j. Level of general deconditioning; after prolong nse changes. status, prevent complica- 
italizati ‘ve, decreased respo e Maintain respiratory E EOD, 
e (comatose, vegetati re ditioning and Hons: postural drainage, percussion, 
es). patiems experience sere eon apy, SE ee a dear 
of prolonged immo 
eakdown): 


contractures and deformity, skin br 
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Table 3-17 


| Rancho Los Amigos Levels of Cognitive Function (LOCF) 
DEFINED 


— ee ee 
ge 


and limited responses. 
motor action. 


attention is short and non 


. information is not retained. 
vl Confused, appropriate 

| There is carry-over 
vil Automatic, appropriate 


response over 
remains impaired. 


vill Purposeful, appropriate 


severe head injury. Arch Phys Med Rehabil. 1987 Feb; 68(2): 94-7. 


e Provide appropriate stimulation for arousal and 
to elicit movement and function; structure envi- 
ronment to enhance alertness and function. 

e Promote early return of FMS: upright positioning 
for improved arousal, proper body alignment. 

c. Management based on mid-level recovery 

(LOCF IV-VI; see Table 3-17), 

e Provide structure and aids as appropriate for 
patients with cognitive deficits (e.g., posted and 
written daily schedules, memory logs). 


RED FLAG: Prevent overstimulation for the confused 
and agitated patient; reduce environmental stimula- 
tion using a quiet, closed environment; provide calm- 
ing stimuli. 


° Provide consistency: use team-determined behav- 
ioral modification techniques, give clear feed- 
back, written contracts, 

ə Engage the patient in task-specific training; 
limit activities to familiar, well-liked ones; offer 
options; break down complex tasks into compo- 
nent parts, 

e Provide verbal or physical assistance. 

e Control rate of instruction; provide frequent ori- 

: eon to time, place, your name, and task. 
ion safety, behavioral Management tech- 


* Model calm, focused behavior. 


Patient oriented and responds to the environment but abstract reasoning abilities are decreased relative to 
id levels. 


a 


Patient does not respond to external stimuli and appears asleep. on 
Patient reacts to external stimuli in nonspecific, inconsistent, and nonpurposeful manner stereotypic 


Patient responds specifically and inconsistently with delays to stimuli but may follow simple commands for 
Patient exhibits bizarre, nonpurposeful, incoherent or inappropriate behaviors, has no short-term recall, 


ed stimuli 
Patient gives random, fragmented, and nonpurposeful responses to complex or unstructur 
Siole commoni, joi tana consistently, memory and selective attention are impaired, and new 


ient gi t iate, goal-directed responses, dependent upon external input for direction. 
ails aR oe abetted t sa nid for new tasks, and recent memory problems persist. 


Patient behaves iately in familiar settings, performs daily routines automatically, and shows carry- 
os for te aoe than normal rates. Patient initiates social interactions, but judgment 


‘Adapted from Gouvier WD et al. Reliability and validity of the Disability Rating Scale and the Levels of Cognitive Functioning Scale in monitoring recovery from 


d. Management based on high-level recovery (LOCF 

VII-VIII; see Table 3-17). 

e Allow for increasing independence: wean patient 
from structure (closed to open environments); 
involve patient in decision-making. 

e Assist patient in behavioral, cognitive, emotional 
reintegration: provide honest feedback, prepare 
for community reentry. 

° Enhance motor learning and promote independ- 
ence in functional tasks: FMS, ADLs, in real-life 
environments. 

e Improve postural control, symmetry, and balance. 

° Encourage active lifestyle, improved cardiovascu- 
lar endurance. 

e. Provide emotional support, encourage socializa- 
tion, behavioral control, and motivation. 

e Reorient and reassure. 

e Provide patient and family education. 


1. The most common and least serious type to traumatic 


brain injury cause by a sudden direct blow or bump t0 
the head; movement of the brain within the skull ca" 


cause bruising, damage to blood vessels, and injuly 
to nerves. 


a. Risk factors: falls, high-risk sports, motor vehicle 
collision, physical abuse, and combat injuries. 


Evaluation, Differential Diagnosis, Prognosis, 


cussion signs observed (source: CDC. gov, 
p. Con 
FADS UP): 
ars dazed or stunned. 
: or recall events prior to or after a hit or fall. 
forgets an instruction, appears confused. 
» Moves clumsily. 
, Answers questions slowly. l 
» Loses consciousness (even briefly). 
s Shows mood, behavior, or personality changes. 
E Concussion symptoms reported (source: CDC. gov, 
HEADS UP). 
. Headache or pressure in head. 
» Nausea or vomiting. 
» Balance problems, dizziness, blurry vision. 
e Bothered by light or noise. 
s Feeling sluggish, hazy, foggy, or groggy. 
e Confusion, concentration or memory problems. 
e just not “feeling right” or “feeling down.” 
2,Signs and symptoms typically occur soon after injury 
but some may be delayed for hours or days. Check for 
signs and symptoms immediately after injury and a few 
days after injury. See Chapter 13 for emergency response 
measures for individuals experiencing a concussion. 
3.Grades of concussion: 
a. Mild (grade 1): symptoms last less than 15 min- 
utes; there is no loss of consciousness. 
b.Moderate (grade 2): symptoms last longer than 
15 minutes; there is no loss of consciousness. 
c. Severe (grade 3): loss of consciousness lasting sec- 
onds to minutes. 

4. Physical and cognitive rest are required for the brain 
to heal. The individual should be closely monitored 
to include limited screen (phone, TV) time and moni- 
toring of symptoms and slow progression for physical 
and cognitive activities. 


RED FLAG: Seek immediate emergency care if the 

adult or child experiences any of the following: 

* Drowsiness or inability to wake up. 

° One pupil larger than the other. 

* Repeat vomiting or nausea, convulsions OF sel- 
Zures, 

* Loss of consciousness lasting longer than 30 seconds. 

. Headache that gets worse over time. ye 
ae speech, numbness, or decreased coordina 

on. 


* Changes in behavior: irritability, restlessness, 481- 
tion, 


9 A i 
Confusion, disorientation, or amnesia. 


5, Voncussion occurring during athletic oD 
“quires the individual to stop play; return to Play 
oT Vigorous activity is contraindicated while signs o; 
om of a concussion persist. Medical clearance 

quired. 
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6. Baseline screening: typically done by a team of spe- 
Cialists and consisting of: 
a. Neurocognitive testing: memory, sequencing, speed 
of mental processing, and executive functions, 
b. Balance and equilibrium testing: the body's reac- 
tions to different challenges and positions. 
c. Vision testing: acuity, visual scanning. 
7. Teach prevention Strategies. 

ze Wear protective gear during sports or recreational 
activities, 

b. Buckle seatbelt when in an automobile. 

c. Safety proof homes to prevent falls. 

d. Exercise regularly to strength muscles and improve 
balance. 

e. Educate individuals about concussions. 

8. Second-impact syndrome. 

a. A second concussion is experienced before the 
brain has a chance to heal from the first event. 

b. Can produce severe changes including brain swell- 
ing, massive increase in intracranial pressure and 
brain herniation, resulting in permanent brain 
damage with long-term disabilities or death. 

9. Postconcussion syndrome. 

a. Persistent postconcussion symptoms lasting 
3 months or longer; an indicator of concussion 
severity. 

b. Rare after only one concussion; likely to occur 
with multiple concussions. 

c. Symptoms may also include post-traumatic sei- 
zures, increased risk of depression, and mild- 
cognitive impairment later in life. 

10. Chronic traumatic encephalopathy (CTE). 

a. A progressive neurodegenerative brain disease 
resulting from repetitive head trauma. Seen in 
athletes and boxers with a history of multiple con- 
cussions and repeated head injury. 

b. Pathological changes: diagnosis only made at 
autopsy by studying brain sections; brain changes 
include tau-positive neurofibrillary tangles (NFTs), 
neuropil threads and neocortical diffuse amyloid 
plaques, with or without neuritic plaques. 

c. Typical signs and symptoms include: 

e Recurrent headaches and dizziness. 

e Cognitive impairments: memory loss; difficulty 
thinking, planning, and carrying out tasks even- 
tually progressing to dementia. 

e Mood or behavioral disturbances: depression, 
apathy, anxiety, suicidal thoughts or behavior, 
substance abuse. 

e Impaired judgment and impulse control, aggres- 

ion, irritability, anger. rE 
ə ear es (late): a small subset of indi- 
viduals with CTE can develop profound weakness, 
atrophy, spasticity similar to patients with ALS. 
d. Teach concussion prevention strategies. 
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Epilepsy 


Characteristics 
1.A disorder characterized by recurrent seizures 

(repetitive abnormal electrical discharges within the 

brain). 

2. Signs and symptoms. 

a. Altered consciousness. 

b. Altered motor activity (convulsion): characterized 
by involuntary contractions of muscles; tonic activ- 
ity (stiffening and rigidity of muscles); clonic activ- 
ity (rhythmic jerking of extremities). 

c. Sensory phenomena: patient experiences soma- 
tosensory, visual, auditory, olfactory, gustatory, and 
vertiginous sensations. 

d. Autonomic phenomena: associated with sudden 
attack of anxiety, tachycardia, sweating, piloerec- 
tion, abnormal sensation rising up in upper abdo- 

men and chest. 

e. Cognitive phenomena: sudden failure of compre- 
hension, inability to communicate, intrusion of 
thought, illusions, hallucinations, affective distur- 
bances (intense feelings of fear, anger, and hate). 

3. Common causes of seizures. 

a. Acquired brain disease or trauma, tumor, stroke. 

b. Degenerative brain diseases: Alzheimer’s dementia, 
amyloidosis. 

c. Developmental brain defects, low oxygen at birth. 

d. Drug overdose: cocaine, antihistamines, cholinest- 
erase inhibitors, methylxanthines, tricyclic antide- 
pressants. 

e. Drug withdrawal: alcohol, benzodiazepines. 

f. Electrolyte disorders: hyponatremia, hyperna- 
tremia, hypoglycemia, hypomagnesemia. 

g. Hyperthermia. 

h. Infections; brain abscess, meningitis or encephali- 
tis, neurocysticercosis. 

i. Pregnancy complications: eclampsia. 

4. Classification of seizures. 

a. Generalized seizures: all areas of the brain (cortex) 
are involved. Sometimes referred to as grand mal 
seizures. 

° Symptoms include: dramatic loss of conscious- 
ness, with stiffening, then rhythmic movements 


of the arms and legs; eyes are generally open; 
breathing is altered; loss of urine is common. 
Typically lasts 2-5 minutes. 


s Postseizure: consciousness is gradually regained; 
person typically confused, drowsy, and amnesiac 
after the event; may last several hours. 


b. Absence or petit mal seizures: posture is main- 


tained, repetitive blinking or other small] move- 


present. Typically brief, lasting only 
may occur many times in a day. 


ments may be 
a few seconds; 


c. Partial or focal seizures: only one part of brain ; 
involved; symptoms are focal (specific area of th 
body). e 
ə Complex partial seizure: person appears d 

confused, not fully alert or unconscious, 
ə Temporal lobe seizure: characterized by episodic 
changes in behavior, with complex hallucing. 
tions; automatisms (e.g., lip smacking, chewjn, 
pulling on clothing); altered cognitive and emo. 
tional function (e.g., sexual arousal, depression, 
violent behaviors); preceded by an aura. 

d. Secondarily generalized seizures: simple or comple, 
partial seizures evolving to a generalized seizure. 

e. Status epilepticus: prolonged seizure or a series of 
seizures (lasting >30 minutes) with very little recoy. 
ery between attacks; may be life threatening: medi- 
cal emergency (generalized status epilepticus), 


azed or 


Examine/Determine 

1. Time of onset, duration, type of seizure, sequence of 
events, frequency, duration. 

2. Patient activity at onset, presence of aura. 

3. Sensory elements, motor activity: type, degree, and 
location of involvement. 


4. Presence of tongue biting, incontinence, respiratory 
distress. 


5. Behavioral elements, changes in mood and perception. 
6. Patient responses after the seizure. 


Medical Interventions 

1. Antiepileptic medications: phenytoin (Dilantin), cat- 
bamazepine (Tegretol), phenobarbital; drugs may 
have significant adverse side effects. 


2. Surgical intervention: lobe resection, hemisphefec 
tomy. 


Physical Therapy Goals, Outcomes. and 
Interventions 


RED FLAG: Recognize signs and symptoms of set 
| zure and protect patient from injury during seiZ fe 
Remain with patient, remove potentially h 
nearby objects, loosen restrictive clothing, and do e 
restrain limbs. Establish airway, prevent aspiratio” 
by Positioning the patient in sidelying, and wait for 
tonic-clonic activity to subside. Seek medical andi 
nursing assistance ASAP. See Chapter 13, Safety A 
Protection, for additional discussion. 


t- seal lish airway, prevent aspiration: tum head t0 sidt 
sa side-lying position; check to see if airway ÍS © jat 
wait for tonic-clonic activity to subside before in! 
ing artificial ventilation if needed. 


2. Promote regular routines for physical activity a 
emotional health. 
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rebellar Disorders 


ses/Lesions of the Cerebellum 
itary ataxia, Friedreich’s ataxia. 
plastic OF metastatic tumors. 


ea 


),NeoP! 
4, Infection. 


ar: stroke. 
* pevelopmental: ataxic cerebral palsy, Arnold-Chiari 


syndrome. 
6, Trauma: TBI. 
7. Drugs, heavy metals. 
« chronic alcoholism. 


cerebellar Lesions 
i lesions of the archicerebellum (Vestibulocerebellar: 
focculonodular lobe). 

a, Central vestibular symptoms: ocular dysmetria, 
poor smooth pursuit, dysfunctional vestibulo-ocular 
reflex (VOR), impaired eye-hand coordination. 

b.Gait and trunk ataxia: poor postural control and 
orientation, wide-based gait. 

c Little change in tone or dyssynergia of extremity 
movements. 

2.lesions of the paleocerebellum (spinocerebellum; 
rostral cerebellum and anterior lobe). 

a. Hypotonia with weakness/fatigue. Key issue is 
with the timing of muscle activation (mismatch in 
alpha-gamma motor unit coactivation). 

b.Truncal ataxia: dysequilibrium, static postural 
tremor, increased sway, wide BOS, and high guard 
arm position. Posture worse with eyes closed, nar- 
row BOS (Romberg, sharpened Romberg). 

c Ataxic gait: unsteady, increased falls, uneven/ 
decreased step length, increased step width. 

3.Lesions of neocerebellum (hemisphere, posterior 
lobe). Ipsilateral signs and symptoms are typical. 
a.Intention tremor: irregular, oscillatory voluntary 
movements. 

b. Dysdiadochokinesia: impaired RAM. 

c. Dysmetria: hypermetria (overshooting), errors OT 
force, direction, amplitude, rebound phenomenon 
(Holmes). 

d. Dyssynergia: abnormal timing (errors of veloc- 

ity, onset, and stop), movement decomposition 
of agonist/antagonist interactions; impairments, 
of multijoint coordination, movement sequences, 
complex motor tasks. 
e Errors in timing related to perceptual tasks. 
‘Additional impairments. 
a. Asthenia: generalized weakness (3/5 to 4/5 m anual 


Muscle test grades). 
-Hypotonia: especially in acute cerebellar ot 
difficulty with postural control of proximal (axia 

muscles. 


c. M ing j i 
oe learning impairments: decreased anticipa- 
i ry control, feedback, and learning delays. 
. ognition: deficits in information procession, 
attention deficits. 

e. Emotional dysregulation: changes in emotional 
behaviors, 


Examine 

1. Muscle strength, tone. 

a. Patient may have bursts of muscle activation and 
often misdiagnosed as inconsistent effort. Provide 
time to build a contraction (use make versus break 
test). 

2. Range of motion. 

3. Coordination: determine abnormalities of coordi- 
nated movement. 

4. Balance: determine abnormalities of postural control 
and balance. 

5. Gait: determine abnormalities of gait (ataxic gait). 

6. Motor function: determine abnormalities of motor 
learning. 

7. Functional status. 

8. Endurance and fatigue level: fatigue is common with 
dysmetric patients. 

9. Standardized tests/outcome measures for patients 
with cerebellar disorders (see previous discussions of 
various tests and also Appendix 3-A). 

a. Scale for Assessment and Rating of Ataxia (SARA). 

b. Dizziness Handicap Inventory (DHI). 

c. Modified Fatigue Impact Scale (MFIS). 

d. Balance tests. 


e. Functional Gait tests. 
f. Functional Independence Measure (FIM) and 


Functional Assessment Measure (FAM). 


Physical Therapy Goals, Outcomes, 
and Interventions 
1. Goals. 
a. Improve accuracy of limb movements. 
b. Improve postural stability and dynamic postural 
control. 
c. Improve functional mobility and safety: transfers 
and gait. 
d. Stabilize VOR/Vvision. 

2, Eye-head coordination exercise: slow head movements 
with visual fixation; active eye and head movements. 
3. Stability exercises: use of weight-bearing postures, 

carefully graded resistance, and approximation to 
promote steady holding. Use of theraband, weights 
(ankle and wrist cuffs), weighted waist belts, and 
walkers to decrease ataxic movements. 
4, Dynamic stability exercises: promote small range 
control, smooth reversals of movements, movement 
transitions, using carefully graded resistance. 
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5. Balance training: training/safety 
important. 
6. Locomotor training: TT with BWS; overground and 
community training. 


compensatory 


RED FLAG: Maintain safety of patient during exercise 
and activity training; can use a harness and overhead 
support, parallel bars, weighted walker, or other 
| device. Teach patient to recognize loss-of-balance 
situations and to utilize fall prevention strategies. 


7. Therapeutic pool: water provides graded resistance, 
decreases ataxic movements and postural instability. 

8. Coordination exercises: proprioceptive neuromus- 
cular facilitation (PNF) patterns, ball gymnastics to 
promote balance. 

9. Stationary bike: assists timing of reciprocal move- 
ments. 

10. Motor learning strategies: low-stimulus environment 
(closed environment) ideal; focus on practice and rep- 
etition; distributed practice (endurance may be low). 

11. Biofeedback: augmented feedback to enhance stability 
and postural control (i.e., balance training platform). 

12. Energy conservation techniques, assistive devices as 
needed. 


Multiple Sclerosis 

1.A chronic, progressive, demyelinating disease of the 
CNS affecting mostly young adults (age 20-50 years; 
mean age 34 years at onset). 

2. Etiology: unknown; most likely viral, autoimmune 
(active immune responses detected in CSF). Females 
are at higher risk than males. 

3. Characteristics. 

a. Demyelinating lesions (plaques) impair neural 
transmission, cause nerves to fatigue rapidly. 

b. Variable symptoms: lesions scattered in time and 
place; lesions common in pyramidal tract, dorsal 
columns, optic tract, and periventricular areas of 
cerebrum, cerebellar peduncles. 


RED FLAG: The diverse symptoms, variability, and 
fluctuating periods of symptoms make the diagno- | 
sis of multiple sclerosis challenging. Multiple scle- 
rosis should be part of the differential diagnosis for 
patients with varying symptoms that do not fit a spe- 
cific anatomical location, as demyelinating plaques | 
may be in multiple locations within the CNS. 


c. Variable course with fluctuating periods: exacerba- 
tions (worsening of symptoms) and remissions, 
progressing to permanent dysfunction. 


d. Precipitating or exacerbating factors: infectig 
trauma, pregnancy, stress. ns, 

e. Transient worsening of symptoms: adverse reactio 
to heat, hyperventilation, dehydration, fatigue, 

f. Major clinical subtypes of MS. 

e Relapsing-remitting MS (RRMS): characterized 
discrete attacks of neurological deficits (relapses 
with either full or partial recovery (remission) in 
subsequent weeks or months; periods between 
relapses are characterized by lack of disease Pro. 
gression. Affects approximately 85% of cases. 

e Primary-progressive MS (PPMS): characterized by 
disease progression and a deterioration in fung. 
tion from onset; patients may experience modest 
fluctuations in neurological disability but dis. 
crete attacks do not occur. 

e Secondary-progressive MS (SPMS): characterized 
by an initial relapsing-remitting course, followed 
by a change to a progressive course with a steady 
decline in function, with or without continued 
acute attacks. 

e Progressive-relapsing MS (PRMS): characterized 
by a steady deterioration in disease from onset 
(similar to PPMS) but with occasional acute 
attacks; intervals between attacks are character- 
ized by continuing disease progression. 
Clinically isolated syndrome (CIS): first episode 
of inflammatory demyelination in the CNS that 
could become MS if additional activity occurs; 
can progress to RRMS. 

4. Diagnostic tests: LP/CSE elevated gamma globulin, 

CT or MRI, myelogram, EEG. 

a. A brain MRI with gadolinium is recommended for 
the diagnosis of MS. 

b. A spinal cord MRI is recommended if the brain MRI 
is nondiagnostic or if the presenting symptoms are 
referable to the spinal cord (Consortium of MRI 
Centers, 2018). 


5, Examine. 


a. History: symptoms, disease progression, func 
tional deficits. 

b. Cognitive/affective status: mild-to-moderate CO 
nitive impairment common; also euphoria, emo- 
tional dysregulation. 

c. Communication: dysarthria and scanning speech 
common; dysphasia. 

SA ROM, deformity: associated with disuse and inat- 
tivity. 

e. Sensation: sensory symptoms common; €b” 
paresthesias, hyperpathia (hypersensitivity "° 
Sensory stimuli), dysesthesias (abnormal se% 
sations), trigeminal neuralgia, Lhermitte’ 
sign (electric shock-like sensation throug ; 
out the body produced by flexing the neck): 
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_ diplopia oF blurred vision common; also 


jon. ; Exami 
Í VEO euritis scotoma (blind spot), nystagmus, mine 


for exertional iv 
symptoms and 
Prion: p perceived 


OP’. regrity and condition. 
„ sin vine a speaticley and livierieh Ai aes s A n status: FMS, ADLs, 
h Musc midal tract lesions). - General health measures: self report of physical 


mon (pyra E 
co” je strength and control: paresis is common; if 


i eticity is severe, MMT may be invalid. 
reordination: ataxia is common; intention trem- 
| ia, dysdiadochokinesia. . 

dysmetria, dys q. Environment: home, community, and work. 


0 l 
q Balance: kaeg vies, Ae ig 6. Selected standardized tests/outcome measures for 
vertigo, GIZZINESS, , Paroxysmal or patients with MS (See Table 3-18 and Appendix 3A). 


and social function, general health, and vital- 
ity (eg, Health Status Questionnaire—SF-36 or 
Patient Reported Outcomes Measurement Infor- 
mation System [PROMIS]). 


sudden onset of symptoms. 7. Medical management. 
| Gait: ataxic gaits COmmon. a. Immunosuppressant drugs: treat acute flare-ups and 
p. Fatigue: number Ons complaint; common with shorten duration of episode; adrenocorticotropic 
high levels of activity and as day progresses. l hormone (ACTH) and steroids (e.g, prednisone, 
n Aerobic capacity and endurance: monitor dexamethasone, betamethasone, methylpredniso- 
vital signs (HR, BP, RR) and breathing patterns. lone). 


APTA Neurology Multiple Sclerosis EDGE Task Force Recommended Examination Items for Use by Entry-Level Physical 


Therapy Students* 

ER . | : sao ym = 
functional Independence Measure See previous discussion in Table 3-13. 

_ (FM}version 4.0 

‘Matiple Sclerosis Quality of Life Multidimensional quality-of-life self-report measure that includes subscales on physical function, role 

— (MSQOL-54) limitations-physical, role limitations-emotional, pain, emotional well-being, energy, health percep- 


tions, social function, cognitive function, health distress, overall quality-of-life, and sexual function. 


‘\2:tem Multiple Sclerosis Walking Self-report measure with 12 questions that assess the impact of MS on an individual's perception of 
Saale mobility (walking, running, and stairs). 


ih walk test Tests endurance and the ability to walk as far as possible for 2 minutes. 

The Rivermead Mobility Index 14 self-report items and one observed item (sit to stand and stand unsupported) that measure activities 
| from bed mobility to the ability to run. 

Dynamic Gait index 8-items of dynamic gait (e.g., head turns, changes in gait speed, pivot turns, obstacles, and stairs). 
| See Table 3-11. 

Ted Up & Go-(TUG) with Cogni- See Table 3-11 for description. 

| ie [count backwards by 3’s) and 

Sige (hold a cup of water) tasks 

Soke nal Reach Test See Table 3-11 for description. 

“ttle Stand | EEEE ‘¢ balance: Normal stance feet 10 cm apart, Feet together, Tandem stance 10 cm 
r a A : eee A oe thee to toe, single leg stance). Subject completes two 30-second trials. 

p Handicap Inventory (DHI) See Table 3-16 for description. 

| IPoirment Scale See Table 3-13 for description. | 

| Hole Peg Test (9-HPT} Measures finger dexterity and ability to move pegs into 9 holes and return them to a container. Mea- 


Faligue sured in seconds. | arg 
Sey of Motor & Cognitive 20 self-report items that examine motor and cognitive fatigue. 


occupational activities. i me - - S = 


he tems Qo | A TETT 

OM recon inati Janty of Neurologic Physical Therapy Multiple Sclerosis EDGE Task | 
Forte. mendations from the American Physical Theropy rology-section-outcome-measures-recommendations/ | || 
rigor information is located at hitps:// www.neuropt-org/ practice resources/ neu | 
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b. Interferon drugs: slow progression of disease, 
decrease symptoms (e.g, Avonex, Betaseron, 
Copaxone). 

c. Symptomatic management of spasticity: drugs (¢.g., 
baclofen, diazepam [Valium], dantrolene |Dant- 
rium]), baclofen pump, phenol block surgery. 

d.Symptomatic management of urinary problems: 
anticholinergic drugs. 

. Physical therapy goals, outcomes, and interventions. 

a. Monitor changes associated with disease pro- 

gression; revise rehabilitation plan accordingly; 

develop/supervise maintenance program. 

è Examine for signs of urinary tract infection, res- 
piratory infection (common causes of death). 

b. Rehabilitation goals. 

e Restorative: intensive, time-limited rehabilitation 
services designed to improve/stabilize patient 
status after a relapse. 

e Functional maintenance: services designed to 
manage effects of progressive disease and pre- 
vent/minimize indirect impairments associated 
with disuse and inactivity. 

c. Maintain ROM, prevent contracture. 

d. Maintain skin integrity, free of decubitus ulcers 
and other injury. 

e. Improve respiratory function. 

f. Improve sensory awareness, sensory compensa- 
tion to prevent injury; consider eye patching with 
diplopia. 

g. Improve strength. 

h. Improve motor control, coordination: teach tone 
reduction techniques, compensatory strategies, 
safety. 

i. Improve postural control, symmetry, and balance; 


teach compensatory strategies and safety, provide 
assistive devices for gait. 


j. Locomotor training. 

k. Promote independence in functional mobility 
skills and ADLs; supervise family/home health 
aides in assisting patient. 

1. Promote maximum mobility in home and com- 
munity; provide appropriate mobility aids and 
adaptive equipment (wheelchair use common); 
anticipate changes, rate of disease progression. 

m. Teach energy conservation techniques, activity 
pacing. Education about physical activities and 
stressors 1s important to minimize the effects 
of fatigue. The patient should be instructed in 
energy conservation and pacing, optimal sched- 
uling, and use of assistive devices as appropriate. 
An activity diary can be used to assist the patient 
in identifying and avoiding stressors and hight 
fatiguing activities. y 


RED FLAG: For patients who are easily fatigued an ie 
experience chronic fatigue (e.g., patients with multi. 
ple sclerosis, amyotrophic lateral sclerosis, Postpolig 
| syndrome, chronic fatigue syndrome) it is impor. 
tant to carefully examine fatigue thresholds and 
responses to exercise. A distributed practice sched. 

ule (discontinuous protocol) should be performed 
with exercise and rest intervals carefully spaced and 
rest times exceeding exercise times. Exercises should 
begin at a low level and increase in duration before 
intensity. Exercise sessions should be scheduled dur- 
ing optimal times for function (e-g., mid-moming 
mid-afternoon). 


9. Provide psychological and emotional support. 
a. Emphasize realistic expectations; focus on remain- 
ing abilities. 
b. Provide patient, family, and caregiver education. 


c. Teach problem-solving skills, emphasize coping 
skills. 


Parkinson’s Disease 

1.A chronic progressive disease of the CNS with degen- 
eration of the dopaminergic substantia nigra neurons 
and nigrostriatal pathways. 

2. Etiology: several different causes identified: infec- 
tious/postencephalitic, atherosclerosis, idiopathic. 
toxic, drug induced. 

a. Deficiency of dopamine within the basal ganglia cor 
pus striatum with degeneration of substantia nigra- 

b. Loss of inhibitory dopamine results in excessive 
excitatory output from cholinergic system (acetyl 
choline) of basal ganglia. 

3. Signs and symptoms. 


a. Classic symptoms: rigid} hee} 
sym : rigidity (leadpipe or cogw 
bradykinesia (hypokinesia), resting tremor (rest 
ing), impaired postural reflexes. 
; a Progressive with emergence of secon r 
airments and permanent dysfuncti 
ystunction. 
c. Stages (Hoehn and Yahr classification). 
® Stage 


I-Minimal or Se 
symptoms. absent disability, u 


š is 
Sae Il-Minimal bilateral or midline inv 
: -No balance involvement. 


tage IJl- : - ang M 
ae Impaired balance, some restrictio™® 


ne. ent to bed or wheelchair- 
a. Histo : a 
deficits ‘symptoms, disease progression, functio” 


Evaluati 
On, Differential Diagnosis, Prognosis, and PI 


e It is important to assess if the patient has taken 
dopaminergic medication (on period) or not 
(off period) prior to examination and treatme 
sessions. = 

b. Cognitive status: intellectual impairment/demen 
tia occurs in advanced stages; examine for memo : 
deficits, bradyphrenia (slowing of thought ki 

i pro- 
cesses), and depression. 

¢ Communication: dysarthria, hypophonia (decreased 
volume} are common; mutism in advanced stages; 
mask-like face with infrequent blinking and 
expression, writing becomes progressively smaller. 

d. Oromotor control, nutritional status: dysphagia is 
common, problems in chewing and swallowing. 

e. Cardiorespiratory function: examine for reduced 
endurance, altered breathing patterns, and chest 
mobility (decreased thoracic expansion), RR. 

Examine aerobic capacity (exercise testing, 6- or 
12-Minute Walk Test). Orthostatic hypotension 
with positional change is common. 

f ROM, deformity associated with disuse and inac- 
tivity: contractures common in flexors, adductors; 
persistent posturing in kyphosis with forward head; 
many patients osteoporotic with high risk of fracture. 

g. Sensation/perceptual function: examine for ach- 

ing and stiffness, abnormal sensations (cramp-like 

sensations, poorly localized), problems in spatial 
organization, perception of vertical, extreme rest- 
lessness (akathisia). 

h.Vision: examine for blurring, cogwheeling eye 
pursuit, eye irritation from decreased blinking, 
decreased pupillary reflexes. 

i. Skin integrity and condition, edema, and circula- 
tory changes in LE. 

j. Autonomic changes 
tion) or sweating; greasy skin, and abno 
thermoregulation. . 

k. Muscle tone: examine for rigidity, including loca- 
tion, distribution, and symmetry ay S 
of body, ogwheel or leadpipe). 

l. a, pe Sites is associated with ig 
and atrophy; assess torque output at varying ee 
(isokinetics) i: - a (sl owed 

m. Motor function: examine for Bear E ; ability 


movement) or akinesia (absent 


se N : isodes, 
to initiate movement (number of freezing Ri n Aia 
precipitating factors); assess reaction Ta 
movement time, overall poverty of ee presence, 
n. In . mine * 
voluntary movements: exa g factors; resting 


location of tremor, precipitatin f hands; 
a 


. excessive drooling (saliva- 
rmalities in 


ing O 
tremor common, especially pu ae vanced 
tremors during movement may Occur ! 


Stages; postural tremors. 
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o. Balance: impa; 
i Dasha Postural reactions are common 
tötätiőu: severe rigidity of trunk, lack of trunk 
n); examine for ability to maintain stati 
and d i : - static 
| dynamic balance, reactive adjustments and 
anticipatory adjustments. 

p. Gait: characterized by poverty of movements, with 
generalized lack of extension; festination common 
(an abnormal, involuntary increase in the speed of 
walking, often with forward acceleration, but may 
occur with backward progression). Examine for 
freezing of gait (FOG) and fall risk. 

q. Functional status: functional mobility skills, BADL, 
IADL, hand function (dexterity a frequent problem). 

r. Overall level of fatigue and inability to sustain perfor- 
mance is common; affected by stress and high effort. 

s. Psychosocial function: levels of depression, stress 
and anxiety, and available coping strategies. 

t. Patients on levodopa: examine for fluctuations in 
symptoms related to dosing (end-of-dose deterio- 
ration, on-off phenomenon, dyskinesia); common 
with disease progression and long-term use of levo- 
dopa (e.g., 2-3 years). 

5. Standardized tests/outcome measures for patients 
with Parkinson’s disease (see Table 3-19 and 

Appendix 3A). 


RED FLAG: Monitor closely for adverse drug effects. 
Patients taking Sinemet long term may experience 
nausea and vomiting, orthostatic hypotension, 
cardiac arrhythmias, involuntary movements (dys- 
kinesias), and psychoses and abnormal behaviors 
(hallucinations). Monitor closely drug dosing 
cycles and recognize signs and symptoms of on- 
off phenomenon (e.g., sudden changes with loss of 
function, immobility, and severe dyskinetic move- 
ments). Notify medical and/or nursing staff as 


appropriate. 


6. Medical management. 
4. Dopamine agonist 


drugs: enhance the effects of 
Sinemet therapy (bromocriptine, pergolide mesylate). 
b. Anticholinergic drugs: for control of tremor. 


ces dopamine release. 
): monoamine oxidase inhibi- 
used during early disease 


c. Amantadine: enhan 
d. Selegiline (depreny!) 
tor increases dopamine; 
to slow progression. . 
e. Deep brain stimulation in thalamus or subtha- 
mic nucleus. 
a ical therapy goals, outcomes, and interventions. 
Š omits changes associated with disease progres- 
E sion and pharmacological interventions; sae 
rehabilitation plan accordingly; develop/superv! 
maintenance program. 
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raaa RE ee ee ee E a N —_———— name for Use Entry-Level P ical Tha 
es Neurology Parkinson EDGE Task Force Recommended Examination Items fo by ya ! Therapy 
tudents* 


I 


mech fier Reisen ay sap aya rar : 
Fortipoton aed acti ofS pg nic go ro Activities of daily living, Pea 


| ae Disease Ques tionnaire Perey 
Lis Sage Parkinson's disease on Ca S liy, Quaiy-oF Life, Social Relationship, a l 
Mon G ii ins (visuospatial, executive function, naming, memory, attention, 
treal Cognitive Assessment Eee aon dona a Used to assess mild cognitive impairment. 
 SiMto-Stond 5 Times See Toble 3-11. 
Functional Gait Assessment See Table 3-11. 
| Mini-Balance Evaluation Systems Test See Table 3-11. 
| (Mini-BEST) 
_S-minute Walk Test See Table 3-11. 
| Nine-hole Peg Test Measures finger dexterity and ability to move pegs into 9 holes and returns them fo a container. | 
l Measured in seconds. n : , = 


| “The items above should also be combined with the core examination items in Box 3-1. 
Alaka E ag EA R RA Academy of Neurologic Physical Therapy Parkinson EDGE Task Force-2014. 
| Additional information is located at hitps://www.neuropt.org/practice-resources/ neurology-section-outcome-measures-recommendations/ parkinson-disease. 


b. Prevent or minimize secondary impairments c. Do you feel like you may faint (presyncope)? 
associated with disuse and inactivity (see section d. Do you feel lightheaded? 
on MS). 2. Vertigo: sensation that the visual surrounding is 

c Teach compensatory strategies to initiate move- spinning or flowing; can be spontaneous or trig- 
ment and unlock freezing episodes, e.g., repetitive gered; if severe, accompanied by nausea and vomit- 
auditory stimulation/music. 

d. Improve strength: emphasis on improving overall 
mobility, rotational patterns (consider propriocep- 
tive neuromuscular facilitation patterns, rhythmic 


ing. 
3. Unsteadiness: 
a. Occurs when the brain receives inadequate infor- 
mation about the body’s position from the soma- 
tosensory, visual, and vestibular systems, may 


initiation technique). 
e. Teach relaxation skills. result from peripheral neuropathy, eye disease, or 
f. Improve postural control, symmetry, and balance; peripheral vestibular disorders. 
b. Patient has ataxia, gait disturbances and increased 


teach compensatory strategies, safety. 
g. Improve gait; locomotor training. risk of falls. 
h. Promote independence in FMS and ADIs; super- 4. Presyncope is caused by cardiovascular disorders 
vise family/home health aides in assisting patient. reducing cerebral perfusion 
i. Promote maximum mobility and safety in home 5. Lightheadedness is nonspecific and hard to diag- 


and community, improve gait: provide appropriate nose; it may result fr i ith hyper- 
aids and adaptive equipment; anticipate changes, penance om panic attacks with hypef 
progression of isea a 6. Visual changes. 

j. Improve cardiovas ar endurance. a. Nystagmus: an i é a oscik 

k. Teach energy conservation techniques, activity pacing. latory eye ae ran rapid, Ss ride : 

|. Provide psychological and emotional support (see vertical e.g., torsional, ho 
section on MS). b. Blurred vision: gaze instability secondary zi 


71 daub le oaular reflex (VOR) dysfunction. 
-‘ndirect impairments: physical deconditio 


Vestibular Disorder decreased cervical ROM 
peen 8. Refe : ? : : 
signe and Symptoms Soe Tamie sao) Me S DE eta (aoon) cana 
1. Dizziness: means draa things to different patients. tagmus and ot snd examination techniques: 
Chain aprcseunisandngofompcma yon nya seeman lke moreeni on 
= Classificati . ; A 
E onary; Sn Se oS 
r Research; 


l E 
b. Do you feel unstable (unsteadiness)? 57-87, 
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“ama and Definitions Associated with Vestibular Disorders Doo epee 


p 


~ atiginous) dizziness The sensation of di turbed or impaired iaa cae S 
Non yertiginous) is oF impaired spatial orientation without a fo Wid tia’ ok casa 
: : t a false or distorted sense of 

vertigo The sensation of self-motion when If-motion ; . ne ae 
niena) ies nai Wee ae Motion is occurring or the sensation of distorted self-mofion during on 
gamol vertigo The false sensation that the visual surround is spinning or flowing | 
jrsoodiness The feeling of being unstable while seated, standing, or walking without a particular directional preference 

from Bisdort ot al., 2009. Classification of vestibular symptoms: Towards an international classificati of vesti 

1911-2}: 1-13. on of vestibular disorders. Journal of Vestibular 

rene Te Be 


—e — on —_ d 


Etiology: Unilateral Peripheral : re - - 
Vestibular Hypofunction (PVH) cy Bilateral Peripheral Vestibular 
|. Trauma: vestibular symptoms seen in 87% of patients 1. Otoxic drugs 
with acute TBI, with PVH occurring in 19%, 2. Bilateral Meniere’s disease 
2. Vestibular neuronitis, labyrinthitis: an acute infection 3. Meningitis 
with prolonged attack of symptoms, persisting for 4. Other causes: tumors (i.e. bilateral vestibular schwan- 
ats days or several weeks; caused by viral or bacte- noma); autoimmune diseases (i.e., neurosarcoidosis, 
rial infection. 


cerebral vasculitis, systemic lupus erythematosus); 
3. Méniére's disease: an episodic vertigo syndrome asso- rarely bilateral labyrinthine concussion. 


dated with low to medium frequency sensorineural 5. Reference. Strupp M et al. (2017). Bilateral vestibu- 


hearing loss and fluctuating aural symptoms (hearing, lopathy: Diagnostic criteria Consensus document of 
tinnitus and/or fullness) in the affected ear; duration of the Classification Committee of the Barany Society. 
vertigo episodes is between 20 minutes and 12 hours; Journal of Vestibular Research; 27(4): 177-189. 
etiology unknown, but associated with the accumula- 
tion of endolymph. Examine 

4.Benign paroxysmal positional vertigo (BPPV): brief 1. History: determine type, nature, duration of symp- 
attacks of vertigo and nystagmus that occur with a toms, triggering stimuli/activity. 


a ee è ° + = * ° ical ROM. 
change in head position (looking up, bending, quick 2. ROM: special attention to cervi rl 
head movements, lying down or getting out of bed 3. VOR function: examine for nystagmus, blurred vision 


and rolling over in bed, which comprise the 5-item with head and total body movements. 

BPPV score on the Dizziness Handicap Inventory); : AAS, 
may be related to degenerative processes, caused by RED nog powers j h 4 E ERENS mu eee 
otoconia that are dislodged from the otoliths and are changing Pee aS ga Spo sian, 
trapped in a semicircular canal (see Table 3-21). tors of centr sys 


5.Tumor: acoustic neuroma (vestibular schwannoma), BEM oer toe dic lk peg ae 
giomas/brainstem, or cerebellar medulloblastoma. eer the. need Sou. aier nedia 
- \MTeTences: HA 
a. Marcus HJ et al. Vestibular dysfunction 1n acute work-up 
traumatic brain injury. J Neurol. 2019; 266(10): 
2430-2433. | | 
b. Cite: Lépez-Escamez JA et al. (2015). Diagnosi 
criteria for Meniére’s Disease. Journal of Vestibular 
Research; 25(1): 1-7. . 
© Whitney SL et al. (2005). Usefulness of the dizzi- 


4. Vertebral artery compression. 

a. Can produce vestibular symptoms. 

b. Patient may have pain in the head and neck; neck 
stiffness without ROM limitation; dizziness and 
diplopia, unilateral facial numbness, nausea/vom- 
iting, and ataxia. 


ness handicap inventory in the screening ig mae c. Reference. Thiel et al. (2005). Is it ams to oP 
Paroxysmal positional vertigo. Otol Neuroto!. : functional prenanipaetion ane ie e cervi 
1027-33. ine? Manual Therapy, 10(2): 134-159. 

Amn em Mt al (201s) Benign AMORA A con n ape 
Positional vertigo: Diagnostic critena. Conse a. Examine for intact vision, proprioception, espe 
document of ie Committee for the Classifica- f cially of feet/ankles. Important for compensatory 
tion of Vestibular Disorders of the Bárány See postural adjustments with vestibular losses. 


Journal of Vestibular Research; 25(3-4): 105-117. 
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b. Examine modified Clinical Test of Sensory Interac- 
tion in Balance (mCTSIB). 

6. Vestibulospinal Reflex function: examine posture and 
balance; examine for instability in sitting, standing, 
during functional activities, and gait. 

7. Positional testing: changes in position produce symp- 
toms (e.g., dizziness, vertigo) and often nystagmus. 

a. Dix-Hallpike test or Sidelying test. 


b. Roll test. 
8. Diagnostic testing. 
a. Head Impulse test. 
b. Dynamic Visual Acuity test. 
9. Standardized tests/outcome measures for patients 


with vestibular disorders (see previous discussions of 

various tests and also Appendix 3A). 

a. Dizziness Handicap Inventory (DHI). 

b. Activities-Specific Balance Confidence Scale (ABC). 

c. Postural stability/balance tests (see Table 3-11 for 
description of selected measures) e.g., Berg Balance 
Test, MiniBest Test, Four Square Step Test, Romberg 

and Sharpened Romberg, Functional Reach, and 
modified Clinical Test for Sensory Interaction in 
Balance (mCTSIB). 

d. Functional! Gait tests: e.g, Functional Gait Assess- 
ment, Timed Up and Go, and Gait Velocity (see 
Table 3-11 for description of selected measures). 

e. Vestibular Disorders Activities of Daily Living Scale 
(VADL): assesses self-perceived disablement in 
patients with vestibular impairment. 

f. For additional information regarding recom- 
mended examination items from the APTA Neurol- 
ogy Vestibular Edge Task Force please see: https:// 
www.neuropt.org/practice-resources/neurology- 
section-outcome-measures-recommendations 


/vestibular-disorders. 


Medical Interventions 
1. Vestibular suppressant medications; prolonged use 


may delay recovery. 
2. Severe cases may require ablative surgery. 


Physical Therapy Goals, Outcomes, and 
interventions 


RED FLAG: Implement safety measures as appropri- 
ate, including effective use of sensory substitution 
and compensatory strategies; provide ambulatory 

aids as indicated (e.g., cane or walker). 


Provide active exercises to promote vestibular adapta- 
tion (recalibration of system). 
a. Habituation training: repetition of movements and 
à positions that provoke dizziness and vertigo, 

Gaze stability exercises, 


ə Head moves horizontally while eyes remain st, 
tionary on static target (X1 paradigm) or Movin 
target (X2 paradigm); can also be performed ves, 
tically. 

ə Head movements up and down, side to Side 
while maintaining eyes focused on a visual tap. 
get; progressing slow to fast movements, plain to 
visually complex background, standing on stable 
to unstable surface to walking. 

c. Postural stability: exercises such as sitting ang 
standing, static and dynamic balance activities 
(e.g, bending forward, turning); walking, walking 
and turning, walking with head turns. 

d. Emphasize functional mobility skills: community 
activities, activities with spatial and timing con- 
straints. 

e. Relaxation training: to decrease anxiety levels, 

f. Begin conservatively, avoid excessive exacerbation 
of symptoms. 

2. Recovery is better, generally faster in unilateral than 
bilateral vestibular dysfunction. 

3. Provide psychological support and reassurance. 

4. BPPV treatment techniques (see Table 3-21). 

a. Canalith repositioning maneuver: for debris that is 
free-floating in the semicircular canal. 

b. Liberatory maneuver: for debris that is adherent to 
the cupula (cupulolithiasis). 

c. Brandt-Daroff exercises: for residual or mild vertigo. 

5. See Chapter 10 for discussion of fall prevention and 
interventions. 

6. See Box 3-2, Clinical Practice Guidelines: Management 
of Individuals with Peripheral Vestibular Hypofunction. 


1. Etiology: partial or complete disruption of spinal cord 
resulting in paralysis, sensory loss, altered autonomic 
and reflex activities. 

a. Traumatic causes: motor vehicle accident (most 
common cause of SCI), jumps and falls, diving 
gunshot wounds. 

b. Mechanisms of injury: flexion (most common 
lumbar Injury), flexion-rotation (most commo” 

Pathog injury), compression, hyperextension. f 
- >pinal areas of greatest frequency of injury: C5, ©” 
T12, and L1. cid pý 

d. Nontraumatic causes: disc prolapse, vascular insult 
cancer, infection. 

2. Pathophysiology. 

k ‘ rimary injury, interruption of blood supply. 
perth ni toons ischemia, edema, demye! 
nation, and necrosis of axons sing to $ 
tissue formation. A Aiha 
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iş and Treatment of the Most Common Variants of Benign Paroxysmal Positional Vertigo (BP 
ertigo (BPPV) 


ONON OF DEBRIS TEST & POSITIVEFINDING DIAGNOSIS 


Z 


COMMON TREATMENT MANEUVERS 


=. jor Dix-Hallpike or Sidelying Test. i 
ng in posterior pike OF widelying Test: Posterior canal 
pee fooi canal up-beating, ipsitorsional condtihical pley maneuver [starting in the Dix Hallpike test position for the 
semicircular nystagmus of short BPPV affected ear, and lurning towards the unaffected ear) 
duration Semont maneuver [starting with head rotated away from the 
affected ear, down to the affected ear, and rapidly nose 
TOE — down toward the other side) 
ix-Malipike or Sidelying Test: Posterior canal Semont maneuver (starting with head rotated away from the 


adhered to cupula in 
posterior semicircu- 


lar canal 


up-beating, ipsitorsional 
nystagmus of long duration 


| 


| 


cupulolithiasis 
BPPV 


affected ear, down to the affected ear, and rapidly nose 
down toward the other side) 


Epley maneuver { starting in the Dix-Hallpike test position for the 


free-floating in ci “ae or Sidelying test: Anterior canal 
semicircular cana own-beating, ipsitorsional canalithiasis 
ama ote affected ear, and turning towards the unaffected ear) 
Semont maneuver (starting with head rotated toward the 
affected ear, down to the affected ear, and rapidly nose up 
foward the other side} 

Adhered to cupula in  Dix-Hallpike or Sidelying test: Anterior canal Semont maneuver (starting with head rotated toward the | 
anterior semicircular down-beating, ipsitorsional cupulolithiasis affected ear, down to the affected ear, and rapidly nose up | 
conal nystagmus of long duration BPPV toward the other side) 

freefloating in hori- Roll test: geotropic nystagmus Horizontal canal 270° BBQ roll (Lempert maneuver) (starting with head rotated | 

-zontal semicircular (treat side of greater symp- canalithiasis foward the affected ear, and turning towards the unaffected | 

| canal toms/nystagmus) BPPV ear) 

Appiani (Gufoni) maneuver for canalithiasis (down to the 
unaffected ear for 2 minutes, then rotated nose down for 
2 minutes) 

Adhered to cupulain Roll test: apogeotropic nys- Horizontal canal Gufoni maneuver for cupulolithiasis (rapidly down to the 

horizontal semicircu- tagmus (treat side of lesser cupulolithiasis affected ear and then rapidly rotated nose up for 2 minutes); 

| symptoms/ nystagmus) BPPV must be followed by the Appiani (Gufoni) maneuver for 

canalithiasis as described above 


lar canal 


| 


| 


3. Classification. 
a. Level of injury: UMN injury. 
* Lesion level indicates most distal uninvolved 
nerve root segment with normal function; mus- 
cles must have a grade of at least 3+/5 or fair+ 


function, 
° Tetraplegia (quadriplegia): injury occurs Pore 
l and C8, involves all four extremities an 


trunk. 

* Paraplegia: injury occurs between T1 and T12- 
L1, involves both lower extremities and trunk 
(varying levels). 

b. Degree of injury. 
* Complete: no sensory or motor function below 


level of lesion. tar 
° Incomplete: preservation of sensory Or moO 


function below level of injury; spotty sensation, 


Some muscle function. 
€tican Spinal Injury Association (ASIA) 


Impairment Scale. 


A = Complete, no motor or sensory function is 
preserved in the sacral segments S4-5. 

B = Incomplete: sensory but no motor function 
is preserved below the neurological level and 
includes the sacral segments S4-5. 

C = Incomplete: motor function is preserved 
below the neurological level, and most key 
muscles below the neurological level have a 
muscle grade of less than 3. 

D =Incomplete: motor function is preserved 
below the neurological level, and most key 
muscles below the neurological level have a 


muscle grade of 3 or more. ane 
E = Normal: motor and sensory function is 


normal. eer 
ini dromes (see e 3-22). 

: a Tor syndrome: loss of more centrally 
located cervical tracts/arm function, with preser- 
vation of more peripherally located lumbar and 
sacral tracts/leg function; typically caused by hyper- 
extension injuries to the cervical spine. 


210 TheraPvEo » Neuromuscular Physical Therapy 


| is with Peripheral Vesti 
BOX 3-2 Ô Clinical Practice Guidelines: Management of Individua ibular 


Hypofunction (PVH) 
Examination 


radians ct ing comorbidities (anxiety, 

e Factors that may have a negative impact on recovery from PVH should be gine as Sie et time do not affe ri, 
migraine, peripheral neuropathy) and vestibular suppressants. Age, gender, @ ak recommendation, Levels HIII) 
outcomes. Potential harm exists if rehabilitation is delayed. (A-C-strong to we 


Therapeutic Interventions 


e Vestibular rehabilitation should be offered to people with symptoms due to acute, subacute, and chronic unilateral 
PVH; and bilateral PVH, including pediatrics. (A - strong recommendation; Level l) yi sp 
o Benefits include reduced dizziness/vertigo, improved gaze stability, reduced imbalance and falls, improv and 
quality of life 


e Patient outcomes are improved with supervised and customized vestibular rehabilitation exercises. (B-moderate recommen- 
dation; Level t-l) 


e Voluntary saccadic or smooth pursuit eye exercises should not be offered in isolation (i.e., Moat boi morens 
should be included in specific exercises for gaze stabilization focusing on adaptation and substitution. (A-strong 
recommendation; Level l) 


e Targeted exercises for people with PVH (unilateral or bilateral) should address specific goals that focus on identified impair 
ments and functional limitations. (B-moderate recommendation; Level I!) 
e Optimal exercise dose for people with PVH (unilateral and bilateral) (Frecommendation based on expert opinion; Level V) 
o Acute/Subacute: 3x/day minimum {at least 12 minutes/day) 
o Chronic: 3x/day minimum (at least 20 minutes/day) 


e Quality of life improves and psychological distress is reduced (i.e., improvements in perceived disability and anxiety 
scores) with vestibular rehabilitation. (A-strong recommendation; Level |) 


e Decision rules for stopping vestibular rehabilitation in persons with PVH (unilateral and bilateral) should be based on goals 
met, resolution of symptoms, or plateau in progress. (Frecommendation based on expert opinion; Level V) 


o Other factors for stopping may include patient choice or nonadherence, prolonged symptom increase or status deterioration, 
and/or if comorbidities affect ability to participate 


o General recommendations include 
— Acute/subacute: 1x/week for 2-3 sessions 
— Chronic unilateral: 1x/week for 4-6 weeks 
— Bilateral: 1x/week for 8-12 weeks 


Grade = Recommendation Strength; Level = Level of Evidence. 
Levels of Evidence and Grades of Recommendation are defined in Table 16-4. 
Adapted from: Hall, C, et al. Vestibular rehabilitation for peripheral vestibular h 


oF function: i ie 3 nE 
the American Physical Therapy Association Neurology Section. J Neurol Phys Ther 2016 apt Svidence-based clinical practice guideline from 


Ther, 2016; 40(2), 124-1 55. 


b. Brown-Séquard syndrome: hemisection of spinal 


cord typically caused by penetration wounds (gun- fee, tosa and paralysis and some eee 
shot or knife) with asymmetrical symptoms. Rao aie lon; an LMN lesion with autonome? 
c. Anterior cord syndrome: damage is mainly in ante- ERR reflex bladder. 
rior cord, resulting in loss of motor function, pain, ; with Sparing: sparing of tracts to sacral segment 
and temperature with preservation of light touch, t preservation of perianal sensation, rectal sphine 
proprioception and position sense, typically caused 5 a. tone, or active toe flexion, 
by flexion injuries of the cervical spine. Pronto 
d. Posterior cord syndrome: loss of posterior columns a. Vital signs, 


with preservation of motor function, sen 
and light touch; extremely rare, 

e. Cauda equina: injury below L1 results 
lumbar and sacral roots of peripheral n 


>. Respiratory functi 


. bd - eS- 
; on: action hragm, * 
piratory muscles, ans 
breathing Pattern, c 


intercostals; chest expans'® 
Angad or failu 
Phrenic nerve, C3_5 innervates diaphragm). 


se of pain 


in injury to 
erves (LMN) 
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ona in romes (See al 4. — 
ral Cord Injury Synd (See also Figure 3-5, spinal cord somatotopic organization) | E E 
Complete bilateral losa of all sensory modalities 


Bilateral loss motor function with 
saree | 
Loss of bladder and bowel function cpl bey dear arg | 


‘inal Cord Lesion: UMN lesion Cavitation of central cord in cervical section | 


Loss of spinothalamic tracts with bilateral loss of pain and temperature | 
les 
li Mi p 
—— 


Loss of ventral horn with bilateral loss of motor function: primarily upper extremities | 
Swot 


Preservation of proprioception and discriminatory sensation | 


Hemisection of spinal cord 

Ipsilateral loss of dorsal columns with loss of tactile discrimination, pressure, vibration, and 
proprioception 

wea i loss of corticospinal tracts with loss of motor function and spastic paralysis below level of 
esion 

Contralateral loss of spinothalamic tract with loss of pain and temperature below level of lesion; at | 
lesion level, bilateral loss of pain and temperature 


Loss of anterior cord 
Loss of lateral corticospinal tracts with bilateral loss of motor function, spastic paralysis below level | 


of lesion 
Loss of spinothalamic tracts with bilateral loss of pain and temperature 
Preservation of dorsal columns: proprioception, kinesthesia, and vibratory sense | 


Loss of dorsal columns bilaterally a 
Bilateral loss of proprioception, vibration, pressure, and epicritic sensations (stereognosis, two- 


int discrimination) i 
Freio saion of motor function, pain, and light touch 


rve roots at or below L1 
laro nan root damage (motor and sensory signs); incomplete lesions common 
Flaccid paralysis with no spinal reflex activity 
Flaccid paralysis of bladder and bowel i E 
ration often incomplete, slows and stops after about 1 year 


Potential for nerve regeneration; regene 


WAL 
Zer Moker neuron; UMN = upper molor neuron 
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c. Skin condition, integrity: check areas of high pressure. 

d. Muscle tone, spasms, and DTRs. 

e. Sensation/spinal cord level of injury: check to see if 
sensory level corresponds to motor level of inner- 
vation (may differ in incomplete lesions). 

f. Muscle strength (MMT)/spinal cord level of injury: 
lowest segmental level of innervation includes 
muscle strength present at a fair+ grade (34/5); use 
caution when doing MMT in acute phase with spi- 
nal immobilization. 

g. Functional status: full functional assessment pos- 
sible only when patient is cleared for activity and 
active rehabilitation. 

6. Standardized tests/outcome measures for patients with 
spinal cord injury (see Table 3-23 and Appendix 3A). 
7. Physical therapy goals, outcomes, and interventions. 

a. Monitor changes associated with spinal cord injury 
and recovery. 

e Spinal shock: transient period of reflex depres- 
sion and flaccidity; may last several hours or up 
to 24 weeks. 

e Spasticity/spasms: determine location and 
degree of tone. Examine for nociceptive stimuli 
that may trigger increased tone (e.g., blocked 

catheter, tight clothing or straps, body position, 
environmental temperature, infection, decubi- 
tus ulcers). 


Table 3-23 


Therapy Students” 
r N E E T 
. Be bee AS aoe ad A 


EAA a Š + 
ees Si ee fe 
oe SS ee Fics See 


American Spinal ayy Association (ASIA) A = Gon 
Impairment Scale. | 


plete, no motor or sensory function is preserved in the sacral BE S4-5; B = Incom 
plete: sensory but no motor function is preserved below the neurological level and includes the 
sacral segments $4-5; 


pu eso 


RED FLAG: Examine closely for signs and symptom, 
of autonomic dysreflexia; hypertension, bradycar. 
dia, severe headache, feeling of anxiety, constricted 
pupils, blurred vision, flushing and piloerection, 
and increased spasticity. Treat as a medical emer. 
gency: if patient is lying flat, bring to an upright 
position; loosen any tight clothing or restrictive 
devices; examine/reduce blockage of urinary drain. 
age; monitor blood pressure and heart rate. Notify 
medical and/or nursing staff ASAP. 


e Heterotopic bone formation (ectopic bone): 
abnormal bone growth in soft tissues; examine 
for early changes—soft tissue swelling, pain, ery. 
thema, generally near large joint; late changes— 
calcification, initial signs of ankylosis. 

e Deep venous thrombosis: see discussion in 
Chapter 4. 

b. Improve respiratory capacity: deep breathing exer- 
cises, strengthening exercises to respiratory muscles; 
assisted coughing, respiratory hygiene (postural 
drainage, percussion, vibration, suctioning) as 
needed to keep airway clear; abdominal support. 

c. Maintain ROM, prevent contracture: PROM, posi- 
tioning, splinting; selective stretching to preserve 
function (e.g., tenodesis grasp). 


APTA Neurology Spinal Cord Injury EDGE Task Force Recommended Examination Items for Use by Entry-Level Physical 


C = Incomplete: motor function is preserved below the neurological | les 
5 oloy ne at level have a grade of less than 3. bearer vile 
= Incomplete: motor function is preserved below th logi les 
below the neurological level have a grade of 3 eae sae aca as 
E = Normal: motor and sensory function is normal. 


Functional Independence Measure (FIM)- 


version 4.0 
10-meter Gait Speed See Table 3-11, 
Timed Up & Go See Table 3-11, 
6-minute Walk Test See Table 3-11. 
Manual Muscle Test (MMT) 


See previous discussion in Table 3-13. 


Critical measure to support ASIA Impairment Scale. 


t https: / E FOE RER ceca Physical Therapy ATS Cord Injury EDGE Tosk 


i-edge-entry-level endations.pdfèsfvrsn=71546a8f2 
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i a limited household ambula- 
(KAFO re i ilateral knee-ankle-foot orthoses 
MAVI ) and crutches, swing-to gait pattern; 
requires assistance; may prefer standing devices/ 
standing wheelchairs for physiological standing 

h, Patients with high lumbar lesions (T12-L3): can 
be independent in ambulation on all surfaces 
and Stairs; using a swing-through or four-point 
galt pattern and bilateral KAFOs and crutches. 
Patients may also use reciprocating gait orthoses 
with walker with or without FES system. Typically 
independent household ambulators; wheelchair 
use for community ambulation. 

c, Patients with low lumbar lesions (L4~5); can be 
independent with bilateral AFOs and crutches or 
canes, Typically independent community ambu- 
lators; may still use wheelchair for activities with 
high-endurance requirements. 

d. High rate of rejection of orthoses/ambulation in 
favor of wheelchair mobility and energy conser- 
vation. 

11. Neuromodulation: use of electrical stimulation to 
replace or improve function of a paralyzed or paretic 
limb; available to limited number of patients. 

a. Functional electrical stimulation (FES) is used 


tain skin Integrity, free of decubitus ulcers 

d Mà other Injury: positioning program, pressure. 

# ing devices (¢.8., cushions, gel cushion, ankle 

Hoots), patient education: pressure relief activi- 

jes (e8 pushups) and skin Inspection; provide 
ompt treatment of pressure sores, 

, Improve strength: strengthen all remaining inner- 

mated muscles; use selective strengthening during 

„ute phase to reduce stress on spinal segments; 

resistive training to hypertrophy muscles, 

i Reorient patient to vertical position: tilt table, 
wheelchair; use of abdominal binder, elastic 
lower extremity wraps to decrease venous pool- 
ing; examine for signs and symptoms of ortho- 
static hypotension (lightheadedness, syncope, 
mental or visual blurring, sense of weakness). 

g Promote early return of FMS and ADLs; empha- 
sis on independent rolling and bed mobility, 
assumption of sitting, transfers, sit-to-stand, and 

ambulation as indicated. 

h. Improve sitting tolerance, postural control, symme- 
try, and balance; standing balance as indicated. 


8, Appropriate wheelchair prescription. 
a. Wheelchair prescription varies according to level 


and extent of injury. Configuring the wheelchair 

to provide optimal support and mobility requires 

an individualized prescription. Requirements 
below address typical needs of patients with ASIA 
A or B impairments. 

b. Patients with high cervical lesions (C1-4): require 
electric wheelchair with tilt-in space seating or 
reclining seat back; microswitch or puff-and-sip 
controls; portable respirator may be attached. 

C Patients with cervical lesions, shoulder function, 
elbow flexion (C5); can use a manual chair with 
Propulsion aids (e.g, projections); independ- 
ent for short distances on smooth, flat surfaces; 

May choose electric wheelchair for distances and 
energy conservation. 
‘Patients with cervical lesions, radial wrist exten- 
me (C6): manual wheelchair with friction surface 
3 aia nms; independent. 
tients with cervical lesions, triceps (C7): same 
f anr C6, but with increased propulsion. i 
atents with hand function (C8-T1 and below): 
g, manual wheelchair, standard hand rims. 
'&nificant changes in lighter, more durable, 

9, Prom ented chairs. = 
ment a Wheelchair skills/independence: manag : 
§ Wheelchair parts, turns, propulsion on 4 
return indoors and outdoors, safe fall out of and 

10. Loe © Wheelchair, 

“OMmotor traini dividuals with com- 
Plete ini ens (LT) for individuals 


a. Par; i 
oe with midthoracic lesions (T 6-9): 
ed ambulation for short distances 


for exercise, walking, and functional use of 
the UEs. 


b. Robotic-assisted walking. 


e An exoskeletal frame with motorized, fitted 
braces is used with patients with complete 
SCI; braces support both LEs and part of upper 
body. 

e A backpack containing a computer and power 
supply is worn. Computer program controls hip 
and knee motions. 

e Crutches or walker are required. 

e High cost, limited availability. 


12. Locomotor training for individuals with incomplete 


injury. . | 
a. Treadmill training (TT) using body weight sup- 


port (BWS). ee 
e Indications: incomplete injuries (ASIA B, C, or D). 


e Promotes spinal cord learning/activation of spi- 
nal locomotor pools. 

e Uses body harness to support weight; variable 
levels of loading, e.g., from 35% unweighting, 
progressively decreasing to full loading. 

e During early training, therapists can manually 
assist with foot placement. 

ə High-intensity, high-frequency training: 4 to 
5 days/wk, 20 to 30 minutes, typically for 8 to 


12 weeks. 
e Progression: decrease BWS, increase treadmill 


speed, eliminate manual assistance. 
e Progression to overground locomotor training 


for community ambulation. 


as - = 
—— 
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13. Improve cardiovascular endurance. 

a. Monitor heart rate and blood pressure during all 
exercise or progressive activity. 

b. Methods (complete injuries): arm crank ergom- 
etry; functional electrical stimulation-leg cycle 
ergometry; hybrid: arm crank ergometry and func- 
tional electrical stimulation-leg cycle ergometry; 
wheelchair propulsion. 


RED FLAG: Recognize exercise precautions for indi- 
viduals with tetraplegia and high-lesion paraplegia; 
patients may experience blunted tachycardia, lack of 
pressor response, very low VO2 peak, and substan- 
tially higher variability of most responses. Monitor 
heart rate and blood pressure closely during exercise — 
and activity training. 


c. Trunk stabilization and skin protection important. 

d. Vascular support may be needed (elastic stock- 
ings, abdominal binder). 

e. Absolute contraindications to exercise testing and 
training of individuals with SCI (from American 
College of Sports Medicine [ACSM]). 

e Autonomic dysreflexia. 
e Severe or infected skin on weight-bearing surfaces. 
e Symptomatic hypotension. 
e Urinary tract infection. 
e Unstable fracture. 
e Uncontrolled hot and humid environments. 
e Insufficient ROM to perform exercise task. 
14.Promote maximum independence and mobility in 
home and community environment; assist patient 
in community reintegration; ordering of proper 
equipment, home modification. 
15.Provide psychological and emotional support, 
encourage socialization and motivation. 
a. Reorient and reassure. 
b. Promote independent problem-solving, self- 
direction. 
c. Provide patient and family education. Focus on 
strategies to prevent skin breakdown, and main- 
tain ROM, strength, and function. 


Amyotrophic Lateral Sclerosis (ALS) 

1. ALS (Lou Gehrig's disease) is a degenerative disease 
affecting both UMNs and LMNs with degeneration of 
anterior horn cells and descending corticobulbar and 
corticospinal tracts. 

2. Etiology: unknown (viral/autoimmune, 


5%- 10% genetic (autosomal dominant). toxic); 


toms (see Table 3-25). 
3. ye aii disease, often leading to death, p. 
; cally in 2-5 years; highly variable symptoms. 
o Bulbar onset (progressive bulbar palsy) seen 
approximately 1/3 of patients. 
e Spinal cord onset (progressive muscular atrophy), 

b. Muscular weakness that spreads over time: 
onset involves limbs progressing to whole 
atrophy, cramping, muscle fasciculations, or twitch. 
ing (LMN signs). i 

G cay hyperreflexia (UMN signs). 

d. Dysarthria, dysphagia, dysphonia secondary to 
pseudobulbar palsy and progressive bulbar palsy 

e. Usually absence of sensory changes; small number 
may show sensory deficits. : 

f£ Autonomic dysfunction in about one-third of patients, 

g. Pain due to spasticity, cramping, postural stress 
syndrome, joint hypomobility, or instability. 

h. Respiratory impairments: weakness > paralysis, 
nocturnal difficulty, exertional dyspnea, acces. 
sory muscle use; paradoxical breathing, ventilator 
dependent; poor cough, clearance of secretions. 

i. Typical sparing of bowel and bladder function. 

j. Cognition is normal, similar to locked-in syn- 
drome in cerebrovascular accident (CVA). 

k. Depression common. 

. Stages of ALS. 

a. Stage I: early disease, mild focal weakness, asym- 
metrical distribution; symptoms of hand cramping 
and fasciculations. 

b. Stage Il: moderate weakness in groups of muscles 
some wasting (atrophy) of muscles; modified inde- 
pendence with assistive devices. 

c. Stage III: severe weakness of specific muscles, 
ae fatigue; mild to moderate functional 
limitations, ambulatory. 

d. Stage IV: severe weakness and wasting of LEs, mild 
Heras of UEs; moderate assistance and assistive 

evıces required; wheelchair user. 

= Stage V: progressive weakness with deterioration of 
mobility and endurance, increased fatigue, moder 
ate to sever, , noS 

e weakness of whole limbs and trunk 


spasticity, hyperreflexia. À 
mal aa E exila; loss of head control; max 


f. Stage VI: bedridd 
&ressive respirato 
ine, 


in 


PES 


en, dependent ADLs, FMS; Pi” 
ry distress. 


pn 


b. Vital si Pattern of onset. 


c. Cranial neras ratory function. 


ae ial 
a nerves (VII, IX, op ot especially lower <2" 
i Motor function 5 ). 
@ e i 
Examine for atrophy, wi desprea io eakness: 2 


etri distributi ; 
Muscle reac bution, muscle cramping ap 


y j ¢ + 


ine for spasticity. 
, coordination tests: manual skills. 


, sensory function. 
í Reflexes. 
 Fxamine for hypo/hyperreflexia (Unique finding 


in ALS) 

» Examine for pathologic reflexes (Babinski) 
Gait: timed walk (10-m walk test), 

h. functional status: monitor closely for overwork 
fatigue, persistent weakness following exercise or 
activity; e.g, keep activity log. 

i, ALS Functional Rating Scale (ALSFRS): assesses dis- 
ease progression and function across 10 functional 
categories; scored 0 (loss of function) to 4 (normal 

function); 40 maximal score. 

4. Medical management: there is no effective treatment 
for this disease. 
a.Riluzole, a glutamate antagonist, may slow pro- 

gression, prolong survival, especially with bulbar- 
onset disease. 

b. Symptomatic relief: i.e., spasticity, pain, respiratory 
failure. 

7, Physical therapy goals, outcomes, and interventions. 

a. Maintain respiratory function: may require airway 
clearance techniques, cough facilitation, breathing 
exercises, chest stretching, suctioning, incentive 
spirometry, long-term mechanical ventilation. 

b.Provide for nutritional needs: assist in manage- 
ment of dysphagia; may require nasogastric tube or 
percutaneous gastrostomy in later stages. 

c Prevent indirect impairments: maintain activity lev- 
els as long as possible, PROM, positioning, skin care. 
d. Provide exercise program. 

* Prevent further deconditioning and disuse atrophy 
while avoiding overwork damage in weakened, 
denervated muscle; e.g., mild resistive exercises if 
muscles are in good to normal ranges; active exet- 
cises or functional activities as weakness progresses. 

* Mild aerobic exercise at submaximal levels, as 
appropriate. 


nitor fatigue lev- 
avoid exercise 
ning); 


= FLAG: Exercise precautions: mo 
closely; avoid overwork injury ( - 
E than one-third of motor units are function! 
“ited positions with decreased pulmonary anera 
; e with func- 


* As disease progresses, replace exercis 
3 tonal training activities. -iai 
“each energy conservation activity, pacing 
f niques; e.g., balance activity with rest. A 
"Maintain maximal functional independenc® č rt, 
vide appropriate assistive devices, orthotic 63 Ps 
a environmental adaptations; -a 


i : ticity. 
8 Symptomatic treatment of pain, spasms, ee 
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h. Teac í ! 
pea Patient, family, Categsvers all care, ADEs: 
i st in utilization of community resources. 
a, psyc hological support and reassurance. max- 
comfort; loss of control is a challenging issue. 


è i ahi vast - je. 
lal | rve Disor: 
| Laisgorfric 
5 x ng O ee rN A Ss 


Bulbar Palsy 


1. Weakness or paralysis of the muscles innervated by 
the motor nuclei of the lower brainstem; affects the 
muscles of the face, tongue, larynx, and pharynx. 

2. Etiology: the result of tumors, vascular or degenera 
tive diseases of lower cranial nerve motor nucki (eg, 
amyotrophic lateral sclerosis). 

3. Examine/determine. 

a. Glossopharyngeal and vagal paralysis: phonation, 
articulation, palatal action, gag reflex, swallowing. 

b. Changes in voice quality: dysphonia (hoarseness or 
nasal quality). 

c. Bilateral involvement: severe airway restriction 
with dyspnea, difficulty with coughing. 

d. Possible complications: aspiration pneumonia. 

4. Pseudobulbar palsy: bilateral dysfunction of corti- 
cobulbar innervation of brainstem nuclei; a central or 
UMN lesion analogous to corticospinal lesions dis- 
rupting function of anterior horn cells. 

a. Produces similar symptoms as bulbar palsy. 

b. Examine for hyperactive reflexes: increased jaw jerk, 
and snout reflex (tapping on lips produces pouting 
of lips). 

5. Medical/surgical treatment of underlying cause. 

6. Physical therapy goals, outcomes, and interventions. 

a. Suctioning, oral care. 

b. Maintenance of respiratory function, open airway. 


c. Elevate head of bed. Ae 
d. Dietary changes: soft foods, liquids. 


Trigeminal Neuralgia 

(Tic Douloureux)-CN V 

1. Lesion of trigeminal nerve. CN V: etiology unknown 
or can result from compression (tortuous basilar 
artery OF cerebellopontine tumor); occurs in older 
population (mean age over 50); abrupt onset. 

2. Signs and symptoms: brief paroxysms of neurogenic pain 

(stabbing and/or shooting pain); reocamring frequently. 

a. Occurs along the distribution of the trigeminal 
nerve, mandibular and maxillary divisions ( involve- 
ment of ophthalmic division is rare); restricted to 

ide of the face. 
b dag autonomic instability: exacerbated by 
: stress, cold; relieved by relaxation. 


i 


ty. = il 
uch to face, lips, or gums wi 
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c. Triggering stimuli: extremes of heat or cold, chew- 
ing, talking, brushing teeth, movement of air across 
the face. 

d. Motor function: control is normal. 

4. Medical: medications (anticonvulsants, vitamin 
B12); alcohol injections, surgery (sectioning of nerve, 
permanent anesthesia). 

5. Transcutaneous electrical nerve stimulation (TENS) 
and desensitization may be effective for pain relief. 


Bell's Palsy-CN VII 

1. Lesion of facial nerve, CN VII, resulting in unilateral 
facial paralysis (both upper/lower parts of one side of 
the face). 

2. Etiology: acute inflammatory process of unknown eti- 
ology (immune or viral disease) resulting in compres- 
sion of the nerve within the temporal bone. 

3. Signs and symptoms. 

a. Muscles of facial expression on one side are weak- 
ened or paralyzed. 

b. Loss of control of salivation or lacrimation. 

c. Onset is acute, with maximum severity in a few 
hours or days; commonly preceded by a day or two 


of pain behind the ear; most recover fully in several 
weeks or months. 


d. Sensation is normal. 
4. Examine/determine. 

a. Drooping of corner of mouth, eyelids that don’t 
close. 

b. Function of muscles of facial expression: have 
patient wrinkle forehead, raise eyebrows, frown, 
smile, close eyes tightly, puff cheeks. The 3 W's 
(whistle, wink and wrinkle). 

c. Taste of the anterior two-thirds of tongue. 

5. Medications: corticosteroids (prednisone); analgesics. 
6. Physical therapy goals, outcomes, and interventions. 

a. Protect cornea (artificial tears or temporary patch- 
ing) until recovery allows for eyelid closure. 

b. Electrical stimulation to maintain tone, support 
function of facial muscles. 

c. Provide active facial muscle exercises. 

d. May require face sling to prevent overstretching of 
facial muscles. 

e. Provide functional retraining: foods that can be 
easily eaten, chewing with opposite side. 

f. Provide emotional support and reassurance. 


Peripheral Nerve Injury 
1. Etiology: Can be a result of acute traumatic or 

repetitive traction, compression, and/ 
2. Peripheral nerve injury classification: 


chronic 
Or shear forces, 


a. Neurapraxia: nerve injury that causes a transien, 
and focal chemical/structural (conduction blocky 
demyelination) loss of function. 

e Often related to compressive forces causin 
ischemia (e.g., early carpal tunnel syndrome), 

e Nerve dysfunction may be rapidly reversed or 
persist for weeks OF months. — 

e Positive prognosis if compression removed in ą 
timely fashion. 

b. Axonotmesis: focal damage to the axon/ myelin and 

varying degrees of peripheral nerve connective tissue 

(endoneurium, perineurium, and epineurium). 

Seen with increased duration or larger amplitude 
compressive(crush injury) or tension (traction 
injury) forces. 

e With traction injuries (e.g., C5-6 nerve root 
avulsion), peripheral nerve connective tissue is 
disrupted from the interior (endoneurium to 
perineurium) to exterior (epineurium). 

e Results in Wallerian degeneration within dis- 
rupted axons. 

e The prognosis for axonal regrow is related to the 
degree of connective tissue damage. This empha- 
sizes the importance of proper forces/positioning 
and exercise progression in patients with healing 
peripheral nerve injuries. 

e Prognosis is also related to the patient's past 
medical history and overall health. 

° Axonal regrowth in a healthy patient occurs at 
approximately 1-3 mm day or an inch a month. 
Delayed in patients with nutritional challenges or 
health conditions such as diabetes. 


. Neurotmesis: Severance of axon/myelin and all 


connective tissue structures to include epineu- 


rium. 

ə ahs tates loss of nerve function and Wallerian 

; egeneration with no connective tissue path. 
Requires surgical intervention. 


ered pip "een with aT 
May not find their term; e.g. 
muscle fibers or se erminal target (eg 


nsory receptor) or have abet- 
rant innervati 
sedition tion (e.g., axon that use to innervate 
th oe long finger now innervates 
he umb), 
- Neuroplastici ) 
a. jetis TR ma peripheral nerve injuries. 
tant to a Can as describe above and impor 
eration ona. that axons that undergo rege” 
i ia temyelinate to their preinjwy 
and speed/coor Pat best nerve conduction velocity 


s ee 
nervated ae intact axons can pick up den 
e In th nal targets (e scl 
Case of muscle th -8 Muscle). 


type 2) and an increase in muscle fibers per axon 
causing decreased motor control, 
4. Types of peripheral nerve injuries. 
a. Mononeuropathy: involvement of a 
(eg. cubital tunnel syndrome) 
b. Mononeuropathy multiplex: invol 
more nerves without a clear 


athy (e.g., a patient with bilateral carpal tunnel, left 

cubital tunnel and right tarsal tunnel), | 

e This presentation is often related to other health 
conditions (diabetes, renal disease, or chronic 


alcohol) and the pot 


! ential need for additional 
medical workup/management. 


c. Radiculopathy: involvement of nerve root(s). 
d. Plexopathy: involvement of brachial or lumbo- 
sacral plexus. 
5. History, examination, diagnostic tests, and interven- 
tion (see Chapter 2 for additional information on 


specific types of mononeuropathies, plexopathies, 
and radiculopathies). 


single nerve 


vement of 2 or 
Pattern of polyneurop- 


Peripheral Nerve Disease 
(Polyneuropathy) 


1. Etiology: wide range of factors (more than 100 dis- 
tinct factors/diseases). 


2. Risk Factors (see Table 3-24). 


3. Basic pathologic processes. Diseases/factors such as 
those in Table 3-24 lead to: 


a. Segmental demyelination: disease process primar- 
ily impacts myelin; if the disease process can be 
treated remyelination can occur (e.g, Guillain- 
Barré syndrome). 

b. Axonal degeneration: disease impacts axons to a 
greater degree than myelin and progresses from 


Common Diseases/Factors Associated with Polyneuropathy 
| 1. Diabetes 
| 2. Renal failure 
| 3. Alcohol abuse 
| 4. Systemic autoimmune disease (Sjogren's, Lupus) 
| 5. Autoimmune disease-nerve (Guillain-Barre syndrome) 
| 6. Nutritional imbalances (e.g., Vitamin B12) 
| 7. Hereditary (e.g., Charcot Marie Tooth | and Il) 
| 8. Infections (e.g., Hepatitis B/C, HIV, Lyme disease) 
| 9. Certain cancers 
|10. Medications (e.g., chemotherapy) 
| 11. Toxins (e.g., radiation, pesticides) 
12 Idiopathic: approximately 25% of patients 
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distal to proximal resulting in 
nerves (e.g. 


abuse). 


c. Most polyneuropathic conditions impact both 
myelin and axons (e.g., diabetic polyneuropathy) 
and are more chronic in nature. 


d. Acute and tapidly progressing polyneuropathic 
conditions are 


( typically related to toxins (poison) 
Or autoimmune conditions (e.g., Gullian-Barre). 
4. Neuroplasticty and polyneuropathy. 

a. Remyelination, axonal regeneration, and collateral 
sprouting are all options as long as the causative 
agent can be treated. This reinforces the impor- 
tance of identifying polyneuropathy changes early 
and referring for medical management. 

5. History (see Table 3-25). 

a. Sensory, motor, and autonomic (hair loss and vas- 
culature) changes in the extremities occur in a dis- 
tal to proximal fashion (glove and stocking). 

b. Screen for autonomic dysfunction: vasodilation 
and loss of vasomotor tone (dryness, warm skin, 
edema, orthostatic hypotension). 

c. Patients may report problems with balance or falls. 

d. Older age is a key risk factor. 

e. Important to review the medical history and con- 
duct a systems review on potential causes of poly- 
neuropathy (see Table 3-24). 

6. Examine. 

a. Neuromuscular screening: see Table 3-25. 

b. Balance/gait/functional testing: 

e Balance: difficulty with static posture and sen- 
sitive to looking up or eyes closed conditions 
(Rhomberg test). 

e Ataxic gait: improved with looking down or 
cane. 

e Functional testing: difficulty with heel/toe 
walking and steps (especially if not looking 
down). 


“dying back” of 
neuropathy secondary to alcohol 


RED FLAG: Important to test both small (pain and 
temperature) and large (discriminate touch, vibra- 
tion, proprioception) neural fiber involvement as 
impairments may vary (pain versus loss of protective 
sensation versus propriception loss). 


c. Laboratory studies: Initially conduct basic panel to 
assist in ruling in and out common health condi- 
tions (diabetes, renal disease, nutritional deficits). 
If normal, more extensive labs to include genetic 
testing. ) Ls 

d. Nerve conduction/EMG studies: assist in the diag- 
nosis, type (myelinopathy vs. axonopathy VS. ces 
bination), acuity (acute vs. chronic) and severity o 
medium to large fiber polyneuropathy. Also assist 
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in ruling out other conditions (radiculopathy, spi- 

nal stenosis) with similar symptoms. 

e. Skin punch biopsy: used for the diagnosis of 
small fiber cutaneous (pain/temperature) neu- 
ropathies. 

7. Medical management: various interventions based 
on the caustic agent. Gabapentin is commonly pre- 
scribed to treat neuropathic pain and paresthesias. 

8.Physical therapy goals, outcomes, and interven- 
tions 

a. Maintaining and/or improving balance, gait, 
strength and endurance, and ADLs to maximize 
community participation. 

b. Prevention of secondary complications (fall risk, 
foot deformities, skin ulcers). 

c. Decrease pain associated with small fiber neuropa- 
thy (desensitization training, TENs). 

d. Recovery interventions include postural stability 
exercise (to maximize hip strategy and proximal 
stability/timing), balance/gait training, sensory 
reeducation, and strength/endurance training 
(both involved and uninvolved muscles). 

e. Compensatory strategies/interventions include 
assistive devices, custom fit orthosis (to prevent 
foot ulcers/deformities), ankle foot orthosis, check 
feet/shoes daily to prevent skin breakdown, and 
fall prevention strategies (use of night light, cane). 


Guillain-Barré Syndrome (GBS) 

1.Acute inflammatory demyelinating polyradiculo- 
neuropathy presenting with rapid nonsymmetric 
loss of myelin in both nerve roots and peripheral 
nerves. Muscle weakness often develops rapidly and 
accurate diagnosis and medical intervention is para- 
mount. 

2. Etiology: unknown; associated with an autoimmune 
attack, usually occurs after recovery from an infec- 
tious illness (respiratory or gastrointestinal). 

3. Signs and symptoms (see Table 3-25). 

a. Involves acute demyelination of both cranial and 
peripheral nerves/nerve roots (LMN disease). 

b. Sensory loss, paresthesias (tingling, burning), 
raip, sensory loss is typically less than motor 
Oss. 

c. Motor paresis or paralysis: relative symmetrical dis- 
tribution of weakness; may produce full tetraplegia 
with respiratory failure. 

d. Dysarthria, dysphagia, diplopia, and facial weak- 
ness may develop in severe cases. 

e. Progression evolves over a few days or weeks; 
recovery usually slow (6 months to 2 years), = 
Feo the vast majority of patients return to 
cs and community ambulation, 10%-20% 

severe disabilities; 5% mortality. 


f. Complications. 
e Respiratory impairment and failure. 


e Autonomic instability: tachycardia, arrhythmia. 
BP fluctuations. 

e Pain: myalgia. 

e Risk of pneumonia. 

ə Prolonged hospitalizations and immobility. 
deep venous thrombosis, skin breakdown, cop. 


tracture. 
e Relapse: if treatment is inadequate. 
4. Examine (see Table 3-25). 

a. Cardiac and respiratory status, vital signs. 

b. Cranial nerve function (VII, IX, X, XI, XII). 

c. Motor strength (serial MMTs indicated). 

d. Reflexes: decreased or absent tendon reflexes. 

e. Sensation: changes can include paresthesias, anesthe- 
sias, hyperesthesias, pain (muscle aching, burning); 
may have stocking and glove distribution (anesthesia 
of distal extremities in a pattern as if the patient were 
wearing long gloves and stockings) initially but can 
rapidly progress to diffuse sensory and motor changes 
impacting all of the extremities and cranial nerves. 

f. Functional status. 

5. Medical. 

a. Good nursing care. 

b. Plasmapheresis. 

c. IVIG. 

d. Analgesics for relief of pain. 

6. Physical therapy goals, outcomes, and interventions. 

a. Maintain respiratory function: may require 
endotracheal intubation, tracheotomy, and ventila- 
tion; pulmonary physical therapy. 

b. Prevent indirect impairments: PROM within pain 
tolerance, positioning, and skin care. 

c. Prevent injury to denervated muscles: monitor 
recovery; splinting, positioning. 

d. Provide muscle reeducation, moderate exercise 
program (active assistance and active exercise pro- 
gressing to resistive), functional training as recov- 


ery progresses. 


RED FLAG: Teach energy conservation techniques and 
activity pacing: avoid overuse and fatigue, which may 
prolong recovery. 


e. Improve cardiovascular fitness following pr olonged 
bed rest and deconditioning. 

f. Provide emotional support and reassurance ‘° 
patient and family, 


Postpolio Syndrome (PPS) 
l. Slow progressive muscle weakness occurring i^ if 
viduals bhe a confirmed history of acute polio; m 
ws a stable period (usual mor 
functioning. i 
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iology: unknown; possible hyperfunctioning of 

i neurons, long-term overuse at high levels 

soling in new denervation. 

signs and symptoms. 

p Gradual (rarely abrupt) onset of new muscle weak- 
ness or fatigue, with or without muscle atrophy or 
muscle/joint pain. 

b New symptoms >1 year. 

z Abnormal fatigue: may not be related to activ- 
ity levels, doesn't recover easily with usual rest 
periods. 

d¿Pain: myalgia, cramping pain, joint pain with 
repetitive injury, hypersensitivities. 

e Decreased function with reduced endurance for 
routine activities. 

E Slow progression, either steady or stepwise. 

g Environmental cold intolerance. 

h. Sleep disturbances. 

i, Decreased functional mobility, aerobic capacity, 
labile exercise blood pressures. 

4. Examine. 

a. History: confirm original acute polio illness; docu- 
ment Onset of present symptoms, presentation, 
course, chronology (new symptoms >1 year). 

b. Motor function: strength, atrophy, muscle fatigue, 
muscle twitching, and/or cramps. 

* Identify problem musculature, weakness found 
in both new muscles and muscles previously 
affected by polio. 

* Identify functional contractions (fair grades or 
above). 

*look for spotty involvement, asymmetrical 
Paralysis. 

c ROM and deformity. 
d Pain. 

* Muscle pain: check tenderness to touch. 

* Skeletal, soft tissue pain: chronic overuse, poor 
alignment. 

& Sensory function: any sensory deficit is due to other 
etiology (sensation is unaffected in PPS). 

piratory function: examine for dyspnea, diffi- 
alty in speaking, weak cough. ae 

a ional <a Ben piy skills, aclvi- 
es of daily living. 

"Endurance, tie levels: fatigue is a primary 

‘ymptom. : 

* Aerobic Capacity: recommend discontinuous nine 
3 submaximal exercise test (ACSM peo r 

on); use whole body movement (e.g., TBO" 
oe upper and lower extremities) to avoid Ovet 


i a. ig involved muscles. 

i ial to rule out other neuromuscular pane 

W tions (radiculopathy, polyneuropa 
ell as the influence of age related change>- 
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k ool aniy prior anterior horn cell (AHC) dis- 
tion ora leai unit pathology. See denerva- 
otor ges, asciculations, fibrillations, increased 

T- unit amplitude and duration. 

- blopsychosocial measurement in the form of 
PROMIS or SF-36 maybe helpful to assess the 
potential influence of pain, fatigue, decreased 
physical function on mental health, social partici- 
pation, and sleep disturbance. 

5. Medical management. 

= Antidepressants: eg, amitriptyline (Elavil), fluox- 
etine (Prozac). 

b. Neurotransmitter inhibitors: decreases fatigue and 
sleep disorders; e.g., serotonin, norepinephrine. 

6. Physical therapy goals, outcomes, and interventions. 

a. Maintain respiratory function: teach breathing 
exercises, supportive cough maneuvers, postural 
drainage as indicated. 

b.Teach energy conservation techniques, activity 
pacing: balance activity with frequent rest periods 
to decrease fatigue, prevent overwork damage in 
weakened, denervated muscle. 

e Teach relaxation techniques to maximize rest. 

e Avoid unnecessary activities to maximize impor- 
tant work. 

c. Preserve or increase muscle strength. 

e Provide moderate exercise program (nonex- 
haustive exercise): modified strengthening and 
conditioning; use low-intensity, discontinuous 
nonfatiguing exercise with increased rest periods. 

e Moderate resistance training recommended for 
patients with postpolio syndrome who had near- 
normal muscle strength and no signs of motor 
unit remodeling on EMG. 

e Submaximumal endurance training recom- 
mended for patients with moderate paresis and 
signs of motor unit remodeling. 

e Patients with severe paresis should avoid muscle 
training. 

e Foster weight control and reduction. 

d. Aerobic conditioning: moderate to low-level train- 
ing depending upon class of disease, discontinuous 

ower , 3 

Like Lege treadmill walking) to avoid 

overworking involved muscles. 

e. Foster weight control/reduction programs. 


f. Maintain or increase function: provide recommen- 


dations for lifestyle modification; minimize abnor- 


1 postures, gait deviations. - 
enile appropriate orthoses, mobility aids 
r (motorized cart), assistive devices, environmental 


modifications. 


h. Interdisciplinary pain management and interventions. 


220 = THerapvEp » Neuromuscular Physical Therapy 


CTION 


daet 

p g — 

j 

Jur 
 * 


Neuromuscular Ju 
Disorders — 
Neuromuscular junction disorders (NMJ) are cat- 
egorized as acquired or inherited and present with the 
common features of fatigue and weakness. Congenital 
myasthenic syndrome is an example of an inherited dis- 
orders. Acquired disorders include myasthenia gravis 
(MG), Lambert-Eaton myasthenic syndrome and botu- 
lism. Myasthenia gravis (MG) is the most common NMJ 
disorder encountered in clinical practice, and botulinum 
toxin is used for the treatment of hypertonia, dystonia, 
chronic pain/muscle spasms. 


Myasthenia Gravis 

1.A postsynaptic neuromuscular junction disorder 
characterized by progressive muscular weakness and 
fatigability on exertion. 

2. Etiology: autoimmune antibody-mediated attack on 
acetylcholine receptors at neuromuscular junction. 

3. Signs and symptoms. (See Table 3-25.) 

a. Typically seen in females 20-30 years old and 
equally in men and women 60-80 years of age. 

b. Primary impairment reported by patients is fatigue 
or weakness with sustained activity. 

c. Muscular strength worse with continuing contrac- 
tion, improved with rest. 

d. Classified into four types: ocular myasthenia (con- 
fined to extraocular muscles), mild generalized myas- 
thenia, severe generalized myasthenia, and crisis. 

e. Generalized myasthenia: usually involves bulbar 
(extraocular, facial, and muscles of mastication) 
and proximal limb-girdle muscles. 

f. Course varies: may progress from mild to severe, 
typically within 18 months. 

g. Myasthenic crisis: myasthenia gravis with respira- 
tory failure; treat as medical emergency. 

4. Examine (see Table 3-25). 

a. Cranial nerves: examine for diplopia and ptosis; 
progressive dysarthria or nasal speech; difficulties 
in chewing and swallowing; difficulties in facia] 
expression, drooping facial muscles. 

b. Ice pack test: A positive test is decreased ptosis 
after a 2-minute application of an ice pack to the 
affected eyelid. 

c. Muscle strength: proximal muscles more involved 
than distal. Fatigability is characteristic of this dis- 
ease; repeated muscle use results in rapid weakness 

d. Functional mobility skills: common difficulties 
with climbing stairs, rising from chair, or liftin 
(similar to myopathies). b 

e. Nerve conduction studies show abnorm 
remented responses to repetitive nerve 
at baseline and 2-4 minutes after isom 


al and dec- 
stimulation 
etric exercise 


nterventions. 
5. Medics [cholinesterase inhibitors: Pytidostigmine 
b. Corticosteroids: prednisone, methylprednisolone 
C. Immunosuppressants: azathioprine, intraven 
immunoglobulin (IVIG). | 
d. Alternative treatments: plasmapheresis (remoya] = 
blood with filtering and separation of cellular e] ý 
ments from plasma); thymectomy. 
6. Physical therapy goals, outcomes, and interventions, 
a. Monitor changes in patient s condition for compli. 
cations: vital signs, respiration, swallowing, 
b. Promote independence in FMS and ADLs. 
c. Teach energy conservation techniques; activity pac. 
ing: promote optimal activity with rest as indicated, 
d. Provide psychological and emotional support. 


Ous 


Botulinum Toxin 

1. Binds presynaptically to the high-affinity recognition 
sites on the cholinergic nerve terminals, thus decreas- 
ing the release of acetylecholine. 

2. Result in hypotonia and/or flaccid muscle depending 
on the dose. 

3. During the period of hypotonia therapists can work 
on improving flexibility in contracted muscles (eg, 
stretch gastrocnemius to improve dorsiflexion ROM 
and initial contact phase of gait in a patient with a 
lower extremity extensor synergy). 

4. Treatments usually last 3-4 months. 

5.Complications are dependent on the muscle(s) 
injected and higher risk for muscles in the head/neck 
and trunk. 

6. Adverse events include weakness of unintended mus- 
cles, flaccidity, dysphagia, local hemotoma, general- 


ized fatigue, dizziness, dry mouth, pain, and flu-like 
symptoms. 


Myopathic Disorders 


Myopathies are usually classified as inherited (e.g., Duch- 


enne’s or Becker's SE: 9 
for additional in muscular dystrophies; see Chapter 


formation) o i ‘os The 
descripti r acquired myopathies. 
«scription below will focus on acquired myopathies. 


Acquired Myopathies 


ree aay 
ny aed myopathies include: 


o matory myopathies (e.g, dermatomyositis 


c. Toxic or dru 


BEN 
i 1 20Pathies vering agents). 

2. ijala Al) „eaathyroid dysfunction). 
thies results e above types of aquired myoP* 
lism dysfunction uscle cell structure and/or met? 


table 3-25 


Differential Diagnosis: Comparison of Major Types of Neuromuscular Disorders 


i 
l 
i 


| 


| DISORDER 


Location of 
lesion 


Strength 


Tone 


Reflexes 


Involuntary 
movements 


Voluntary 


movements 


Balance 


Gait 


AMYOTROPHIC LATERAL 
SCLEROSIS (ALS) 


Corticospinal Tracts, Anterior 


Horn Cells, Cranial Motor 
Nuclei, and Corticobulbar 


Tracts 


Typically normal 
May have pain in later 
stages secondary to 


immobility 


Early: asymmetric weakness 
of hand and leg 
muscles — to all muscles 
One-third of patients with 
initial bulbar weakness 


(worse prognosis) 


Mixture of hypo/hypertonia 
secondary to LMN and 
UMN involvement 


Asymmetric hypo and 
hyperreflexia 

Mixture of fasciculations and 
spasticity 

Absent/delayed (LMN) or 
dyssynergic (UMN) 


Typically lacks ankle strategy 
early and progresses to 


poor hip/trunk control and 


inability to sit 
Balance gets worse over time 


Asymmetric foot slap/foot 
drop and equinus gait 
deformities 

Gait deteriorates with 


repetition 
weakness/fatigue 


ry fo 


Challenging activity pyle Heel/toe walk and 


measures 


nd dexterity tasks — 


se to sit —> inability to 
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DIABETIC GUILLAIN-BARRE 
CHRONIC ACUTE POLYRADICULO- 
Multiple Distal ldg Multiple Peripheral Nerves/ Post-Synaptic Receptors/ 
Axons/Myelin Nerve Roots and Cleft of the Neuromuscular 
Cranial Nerves Junction 
No Yes Yes; parfial posis often first 
sign: Ice Pack Test positive 
Glove and stocking: often Sensory impairments fypi- Normal 
starts as burning pain/ cally not as severe as 
tingling and moves motor impairments 
fo numbness/loss of 
proprioception 
Weakness/atrophy of foot Progressive weakness if Fatigue; overt weakness 
muscles — fo legs/ GBS not treated after several repetitions; 
fingers hands Rapid progression of nerve weakness in ocular/bul- 
roots/nerve/CNs bar muscles —> proximal 
may result in global extremity — distal muscles 
weakness and need for 
respiratory support 
Hypotonia Hypofonia Typically, normal at rest 
May see low tone in severe 
cases or with repetitive 
testing 
Hyporeflexia Hyporeflexia Normal 
None 


Periodic fasciculations 


Impaired distally and 
improved with visual 
feedback 


Difficulty with eyes closed 
or unlevel surface 
Uses hip/step strategy 


Ataxic; worse on unlevel 
surfaces or dimly lit 
areas 

Foot slap/drop in more 
severe cases 


Heel/toe walking 
steps/ stairs if looking up 


Typically, none or limited 
since initial impact is on 


myelin 
Reduced or absent for Normal with one repetition; | 
multiple movements reduced with multiple : 
and typically worse repetitions 
with repetition 
Similar to ALS buta much Overall normal but with 
more rapid progres- prolonged standing/ 
sion of sitting/standing severe disease may 
impairments if not medi- demonstrate decreased hip 
cally treated strategy 
Initial presentation is often With prolonged walking/ 
difficulty with running/ severe disease may 
jumping that rapidly demonstrate | 
— inability to walk Trendelenburg 
without assistance . 
Heel/toe walk; rapidly —> Vision (secondary to ptosis); ! 
to sit to stand — getting prolonged speaking, eating | 
out bed . 
May require ventilation | 


move Hi — ventilation D 
Cranial nerves = CN; lower motor neuron = LMN; upper motor neuron (UMN); progresses = —> 


nines 
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3. Signs and symptoms. 

a. Muscle cramps and pain with exertional fatigue. 

b. Weakness that progresses in a proximal to distal 
direction. 

c. Patients reports difficulty with overhead activity, 
getting in and out of chair and stairs. 

4, Examine. 

a. Gait/balance: Patients typically have pelvic girdle 
weakness and associated gait deviations. 

b. Functional test: difficulty with stairs/steps. 

c. Strength testing: weakness in proximal muscles. 

d. Sensory testing: normal (with exception of muscle 
pain). 

e. Skin changes with dermatomyositis (Butterfly rash: 
purple-reddish discoloration of the eyelids, cheeks, 
and bridge of nose; scaling rash on the extensor 
surface of the fingers). 

f. Joint pain with polymyositis. 

g. Associated symptoms with endocrine disorders 
(see Chapter 8, Other Systems). 

5. Diagnosis. 
a. History/physical examination. 
b. Laboratory tests: 
e Confirm myopathy: elevated creatine phospho- 


kinase (CPK), aldolase, lactate dehydrogenase - 


(LDH) and liver function enzymes. 

e Identify etiology: metabolic panel, thyroid/ 
parathyroid hormone, sedimentation rate and 
c-reactive protein. 

c. Nerve conduction/EMG studies: 

ə Useful to rule out neuropathic conditions. 

e EMG assists in identifying myopathic potentials 
and muscles for biopsy. 

e EMG can be normal in mild myopathies. 

d.Muscle biopsy: myopathic muscle defined by 
random areas of connective tissue and/or lipid 
deposits. 

6. Medical management 

a. Targeted at the underlying cause. 

7. Physical therapy goals, outcomes and interventions. 

a. Maintain maximal function. 

b. Provide balance exercise program with focus on 
functional activities that do not overwork or fatigue 
damaged muscles. 

c. Teach energy conservation techniques that include 
tracking muscles’ pain and activity (e.g., use of pain 
scale and pedometer). 


Pain > —— 


The sensory and emotional experience associated with 


actual or potential tissue damage International i 
tion for the Study of Pain). A eee 


Pain Pathways/Neurophysiology 

1. Fast, localized pain (lateral pain system); transmit 
ted over thinly myelinated A delta fibers, processed 
in spinal cord dorsal horn lamina (I and V), crosses 
to excite lateral (neo)spinothalamic tract; terminates 
in brainstem reticular formation and thalamus With 
projections to cortex; functions for localization, dis. 
crimination of pain. 

2.Slow pain (divergent pathways): transmitted over 
small diameter, unmyelinated C fibers; processed jp 
spinal cord lamina (II and III-V), desiccates and tray. 
els to all levels of the brainstem to activate the reticy. 
lar formation (spinoreticular tract); the midbrain to 
activate the periaqueductal gray and descending pain 
modulation system (spinomescenphalic tract); and 
through the medial thalamic nuclei to various areas 
of the limbic system (spinolimbic tract, which is asso- 
ciated with the emotional component of pain). 

3. Intrinsic inhibitory mechanisms. 

a. Gate control theory: transmission of sensation at 
spinal cord level is controlled by balance between 
large fibers (A alpha, A beta) and small fibers 
(A delta, C); temporal summation of large myeli- 
nated fibers (70-100 times faster than small fibers) 
may block activity of small fibers and pain trans- 
mission (counterirritant theory). 

b. Descending analgesic systems: endogenous opiates 
(endorphins, enkephalins) produced throughout 
CNS (e.g., periaqueductal gray, raphe nuclei, pitui- 
tary gland/hypothalamus, SC laminae Į and II); can 
depress pain transmission at various sites through 
mechanisms of presynaptic inhibition. 

c. Areas of the cortex and limbic system function to 
upregulate or downregulate the descending pain 
modulation systems. Various techniques (media- 
tion, counseling, placebo, cognitive behavioral ther- 
apy, pain science education) and cultural beliefs are 
believed to influence these areas. 


Acute Pain 


1. Pain provoked by noxious stimulation and associated 


with an underlying pathology (injury or acute inflam- 
mation/disease). 


2. Signs and symptoms. 
a. Sharp pain. 
b. Sympathetic changes: increased HR, BP, and RE 
pupillary dilation, sweating. 
c. Anxiety, protective behaviors. 


Chronic Pain 

1. Pain that persists beyond the usual course of healing 
symptoms that persist for >6 months. “e110 

2. An underlying pathology or tissue inflammation is" 
longer identifiable or may never have been present 


sification of Pain (See Figure 3-1 4) 
O tiep tive pain: response to an immediate noxious 
cate (mechanical, thermal, or chemical) signaling 
so ging tissue damage. 


infammatory pain occurs after tissue damage and 
‘increases sensitivity to pain. 
examples include ankle sprain or osteoarthritis, 
weuropathic pain: damage or disease of the soma- 
nsory Nervous system. 

,, Evidenced by neural symptoms such as tingling, 
burning, and/or dysesthesia. 

b Symptoms evaluated using sensory testing and 
gndings follow a dermatome, cutaneous nerve(s), 
or central nervous system pattern. 

¿ Examples include carpal tunnel syndrome, radiculop- 
athy, and polyneuropathy. 

d. Examination measures may include pain question- 
naires (e.g., palnDETECT or DN4) and sensory 
testing. 

e Possible Diagnosis Neuropathic Pain: History of 
relevant neurologic lesion or disease and pain dis- 


tribution neuroanatomically plausible (Body Chart 
& Screening Questionnaires). 


f. Probable Diagnosis Neuropathic Pain: Clinical 
examination (sensory, motor, reflex, & neurody- 
namic testing) and/or quantitative sensory testing. 

g Definite Diagnosis Neuropathic Pain: Imaging, 
electrodiagnostic testing, skin biopsy, genetic test- 
ing, surgical verification. 

3.Nociplastic pain is associated with dysfunction of 
central pain processing (central sensitization). Nocic- 
eptive and neuropathic pain mechanisms can lead to 
peripheral and central sensitization, ultimately con- 
tributing or coexisting with nocioplastic pain. 

a. Nociplastic pain is diffuse and typically persists 
beyond normal tissue healing/pathology times. — 
b.Nociplastic pain includes sustained hyperalgesia 

(primary and/or secondary) and/or allodynia. 

c Allodynia-pain due to a stimulus (e.g, brushing oF 
light touch) that does not usually provoke pain. . 

d. Primary hyperalgesia—increased pain sensitiv- 
ity that occurs directly in the area of damaged or 
inflammed tissues. ff 

© Secondary hyperalgesia—pain sensitivity that 
Occurs in surrounding undamaged tissues. 

Symptoms maybe widespread and include fatigue, 
sleep dysfunction, and cognitive disturbances. 

& Examples include fibromyalgia, traumatic aps 
tation with phantom limb pain, and chronic low 

ack pain. 

h. Examination items/findings include Central y 
Sitization Inventory questionnaire, diffuse ap sen- 
Sporadic sensory disturbance, and maleate shold 
Sttization with pain pressure and thermal tht 
testing, 


Eval 
uation, Differential Diagnosis, Pr 


ognosis, and Plan ofCare 223 


id teed. arze the need for person-centered 
essment and trea 
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a. Chimenti RL et al., A m 
| F echanism-based 
to physical thera ain. Phy 


pist management of pain. P 
Ther. 2018, 98(5), 302-314. ý 


b. Cayrol T et al., Stuck in the middle with you: Why 
a broad-brush approach to defining central sen- 
sitization does not help clinicians and patients. 
J Orthop Sports Phys Ther. 2021 May, 51(5), 204-206. 


Examination of Pain 


1. History: determine chief complaints, description of 
Seen mechanism of injury, localization (chronic pain 
is poorly localized, not well defined); nature of pain 
(constant, intermittent); irritating stimuli/activities. 

2. Subjective assessment using pain intensity rating scales. 

a. Simple descriptive scales: verbal report (e.g., select 
the words that best describe your pain). 

b. Numerical rating scales (rate pain on a scale of 
1-10; e.g., 8/10). 

c. Visual analog scale (eg., bisect line where your 
pain falls, from mild to severe pain). 

d. Aggravating and easing factors. 

e. Severity, irritability, nature, stage, and stability 
(SINSS) of pain. 

f. Body chart: using drawings to plot location, type of 
pain, tingling vs. numbness for neuropathic pain 
(see Figure 3-14). 

g. Pain response to previous interventions; chronic 
nociplastic pain is often unresponsive. 

h. Impact of pain on occupational, recreational, and 
social participation. 

_Self-report questionnaires: 

a. Patient-reported Outcomes Measurement Informa- 
tion System (PROMIS) evaluates biopsychosocial 
health across multiple domains to include: Pain 
Behavior, Pain Interference, Physical Function, Social 
Roles, Fatigue, Depression, and Anxiety. For addi- 
tional information see: https:/ |www.healthmeasures 
net/explore-measurement-systems/ promis! 

b. Fear Avoidance Beliefs Questionnaire (FABQ)—see 

dix 2A. m 
c SARIA scale of Kinesiophobia measures activity 
; avoidance and somatic fons ae that pain is 
underlying serious pathology). 

d pak pabi Acceptance Questionnaire maa 

"behavioral aspects of pain coping (pain willing 
and activity engagement). 


U» 
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4. Systems review to rule in/out potential pain referral 
sources. 
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Nociceptive Paln ‘Neuropathic Pain 


Body Chant: LBP 92/10 by 


Please mark the areas where you | hes 

feel pain on the chart ot the right with were 
bending/tting 

| Numbness by 30 minutes 

= Tingling/Pricking (e.g electrical tingiingicrawiing ants) 

+ Shooting/sharp pain Relieved within 

0 Dullfache pain a few minutes 
of walking 


Body Charts Consistent with Nociceptive, Neuropathic, Md Tolpis 
(Central Sensitization) Pain. 


Pain is 
Constant 10/19 


Nociceptive pain is focal and increases/decreases appropriately with mechanical stress. Neuropathic pain includes 


radiating, tingling, and burning symptoms with extremity symptoms typically greater than spine pain. Nociplastic 
pain is often constant with no clear aggravating or easing factors. 


c. Nutrition Care—Diet. 


5. Neuromusculoskeletal examination to include pain 
response to sensory, motor, movement (e.g., pos- 
ture/transfers/gait), and mechanical (palpation, soft- 
tissue/joint/neural tension/compression) assessment. 

6. Potential referral for additional testing (imaging, 
NCV/EMG, labs) and/or interdisciplinary treatment. 


Physical Therapy Goals, Outcomes, 
and Interventions 
1. Pain science education. 
a. On the initial evaluation/treatment discuss and 
define safe movements that the patient can complete. 
b. Share the impact of exercise, manual therapy on 
the nervous system. 
c. Discuss patient’s fear of movement and how treat- 
ment will assist in regulation of pain. 
2. Assist patient in identifying pain behaviors, modify neg- 
ative behavioral reinforcers, and practice well behaviors. 

a. Establish a behavior contract: establish consistent 
level of activity. 

b. Provide positive reinforcers, educational support. 

c. Demonstrate change, allow patient to experience 
success. 

3, Provide evidence-based physical therapy treatments 
that enhance activity and assist pain management. 

4. Exercise/Activity: Establish a realistic daily exercise/ 
activity program. 

a. Improve overall level of conditioning: daily walk- 
ing program, assistive devices as appropriate. 

b. Improve overall functional capacity, independence 
in functional mobility skills, ADLs: ROM, general 
strengthening, postural training, motor control 
training. 

5, Interdisciplinary and holistic care. 

a. Pain clinic. 


b. Mental Health— Mindfulness and acceptance based 
interventions. 


d. Sleep hygiene. 


i ae per 
Cor y ) le << r rene > i A 
p P a uy _— aed Saath 5 ; 
w o E ae T 
Syndrome _—- 
LS eee 


Overview 


1. Complex regional pain syndrome (CRPS) often devel- 
ops following trauma or disuse. 

2. CRPS type 1, also referred to as reflex sympathetic dys- 
trophy, presents with intense pain throughout the limb 
(upper or lower limb) but does not involve specific 
damage to the peripheral nervous system. 

3. CRPS Type 2, also called causalgia, involves specific 
damage to the peripheral nervous system (radiculop 
thy, plexopathy, or mononeuropathies) typically result 
ing in both overt motor and sensory neuropathic sig 
and symptoms. 


4. It is estimated that 90% of 


wien patients with CRPS have 


Signs and Symptoms 
1. Intense and di 
2. Continuous b 


; nyperalgesia and allodynia 

-Vecteased movement 
>. Cold sensitivity. fain re Ablected ares, 
6. Edema in th 


e painful a 
7. Changes in s Aig 


kin tempera a 

4 o Perhidrosis, seini 
' ranges in hair and nail 

owth. 

10. Atrophy and risk of o 


ffuse pain. 
urning or throbbing pain. 


a. Important t ! this 
wi ad gme ye 1 som vpe 
move. 


Ow aggressive the patient 


9, Trea 
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ech body chart, neuropathic pain questionnaire, 
b. sed neuromuscular exam helps to determine 
» with peripheral nervous system involvement 
a nerve root, plexus, and/or nerve distribution, 
conduction/EMG also helpful if patient is so 
© inful that they will not move. 
tment. 
|, Pharmacology: nonsteroidal _anti-inflammatory 
is corticosteroids, antiseizure and antidepression 
drugs (gabapentin, pregabalin, amitriptyline, nor- 
triptyline), ketamine, opioids, and lidocaine patches. 
b. sympathetic nerve block. 
ç Spinal cord stimulator. 
d. Psychotherapy and/or cognitive behavioral therapy. 


physical Therapy Goals, Outcomes, and 
interventions 
|, Movement is critical for both types of CRPS; patients 
with type 2 may require more passive/active assistive 
range of motion and splinting to allow the affected 
nerve injury to heal. 
2. Desensitization training of the affected area. 
3. Aerobic exercise to assist with pain management. 
4. Manual therapy/modalities as needed for pain relief. 
5, Neuroscience pain education. 
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omyalgia Syndrot 


Overview 

1.A common chronic condition characterized by wide- 
spread musculoskeletal pain and fatigue. Affects 
almost 5 million people in the United States. 

2. Etiology is unknown. 

a. Current theories focus on abnormal changes in the 
brain's processing of painful sensations, includ- 
ing abnormal increases in neurotransmitters and 
changes in the brain’s pain receptors. 

b. FMS tends to run in families. 

€ 80%-90% are females. 

r Symptoms may begin after a physical trauma, surgery, 

infection, or significant psychological stress. W 

4. People with conditions such as rheumatoid arthritis, 
‘ystemic lupus erythematosus, or ankylosis spondyli- 
tis are more likely to develop FMS. 


pane and Symptoms 
‘ idespread pain described as constant 
ng for at least 3 months. 
‘Multiple Points (trigger points) on the head, chest, 
shoulders, elbows, hips, or knees that are tender to a 
touch 
Persistent fati e: both mental and physical. i 
à en Seats patients often awaken a S 
Senne stiffness; experience sleep disrup ee F in 
ns Sleep disorders may be present, aoe 
8s syndrome and sleep apnea. 


dull ache last- 
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5. Cognitive a: Y 
ainiai pas impaired ability to focus, pay 

, aNd concentrate on 
referred to as “fibro fog”). ace 


6. at changes: atypical Patterns of numbness and 
; ingling (sensory amplification). 

- FMS often co-exists with other conditions: irritable 
bowel or bladder syndrome, migraine and other types 
of headaches, interstitial cystitis, and temporoman- 
dibular joint disorders, 

8. Anxiety and depression are common. 
2. Stress can make symptoms worse. 


Medical Management 
1. Diagnosis. 
a. Medical history: widespread pain for more than 
3 months with no underlying medical condition. 
b. Physical examination: positive tender point exam. 
The requirement of 11 positive tender points out of 
a total of 18 is no longer necessary for the diagnosis. 
2. Treatment. 
a. Symptomatic relief of pain: analgesics. 
b. Antidepressants and antiseizure drugs. 
c. Nutritional support. 
d. Psychological support and counseling. 


Physical Therapy Goals, Outcomes, and 

Interventions 

1. Regular, moderate exercise to improve strength, flex- 
ibility, and endurance. 

a. Patients with FMS typically demonstrate exercise 
intolerance. Daily exercise is important. The patient 
is encouraged to start slow, pace themselves, set 
realistic goals, and modify the program in times of 
stress. 

b. Aerobic conditioning: mild to moderate intensi- 
ties, 30-minute durations, 2-3 times/week, slow 
progression. 

c. Aquatic exercise has been shown to be effective in 
decreasing pain while increasing cardiovascular 


conditioning and strength. 


d. Stretching. 
e. Manual therapy techniques and massage to help 


relieve pain and stiffness. 
f. Strengthening exercise. 
g. Deep breathing, yoga, an 
to be effective. 
‘Teach techniques for ta . 
reducing fatigue, improving function, 


Pee self-responsibility for own health man- 


ement, coping strategies. 
b an an activity journal may be helpful. 


3. Promote energy conservation: work and home envi- 
ronmental adjustments. 
4. Refer to support group. 


d tai chi have been shown 


king control, managing pain, 
and quality of 
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Motor Control/N 
Strategies m 


General Concepts 

1. Incorporates theories of motor control and motor 
learning. 

2. Consideration is given to both intrinsic neuromus- 


cular control processes and environmental con- 
straints. 


Motor Control Strategies 
1. General concepts—motor control. 


a. Motor program: a set of prestructured muscle com- 
mands that, when initiated, results in the produc- 
tion of a coordinated movement sequence (learned 
task); can be carried out largely uninfluenced by 
peripheral feedback. 

b. Motor plan: an overall strategy for movement; an 
action sequence requiring the coordination of a 

number of motor programs. 

c. Feedback: afferent information sent by various sen- 
sory receptors to control centers. 

e Feedback updates control centers about the cor- 
rectness of movement while it progresses; shapes 
ongoing movement. 

e Feedback allows motor responses to be adapted 
to the demands of the environment. 

d. Feedforward: readies the system in advance of 
movement; anticipatory responses that adjust 
the system for incoming sensory feedback or 
for future movements; e.g., preparatory postural 
adjustments. 

e. Motor skill acquisition. 

e Behavior is organized to achieve a goal-directed 
task. 

e Active problem-solving/processing js required 
for the development of a motor 


Pap program/mo 
plan, motor learning; improves r / tor 


. etention of skj 
e Adaptive to specific environmental demands ety 


latory conditions). Closed environment: fixed n 
changing. Open environment: variable, EA 


f. CNS recovery/reorganization is de ; 
experience. pendent upon 


Motor Learning Strategies 
1. General concepts—motor learni 

a. A change in the capability l 

skill; the result of practice 

b. Measures of motor learn 


of a person to 


~ OT experience, 
ing Include: 


perform a 


d. Practice. 


without 
- Transfer: th Overt p 
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e Performance: determine overall quality of perfor. 
mance, level of automaticity, level of effort, Speed 
of decision-making. 

e Retention: the ability to demonstrate the skill 
after a period of no practice. 

ə Ceneralizability: the acquired capability to apply 
what has been learned to other similar task 
(transfer tests); e.g., transfers wheelchair to mat 
to toilet, and to car. 

ə Resistance to contextual change: acquired 
capability to apply what has been learned to other 
environmental contexts; e.g., clinic, home, work, 


. Feedback. 


e Intrinsic feedback: sensory information normally 
acquired during performance of a task. 

e Augmented feedback: externally presented feed- 
back that is added to that normally acquired dur- 
ing task performance; e.g., verbal cueing. 

è Knowledge of results (KR): augmented feedback 
about the outcome of a movement. 

¢ Knowledge of performance (KP): augmented 
feedback about the nature of the movement pro- 
duced; e.g., movement characteristics. 

* Feedback schedules: feedback given after every 
trial; feedback summed (after set number of 
trials), fading (decreasing) or bandwidth (if 
responses outside a designated range). 


e Blocked practice: practice of a single motor skill 
repeatedly; repetitive practice. 

° Variable Practice: practice of varied motor skills 
in which the performer is required to make rap i 


a neadon of the skill in order to match the 
€mands of the task. 


ee te Practice of a group or clas o 

Skills j se 

at in random order (no predicta 
® Seri j 
a u “<* Practice of a group or das d 
ls in serial or predictable order. — 

: relatively continuous practic? 
ls less Ki e amount of rest time is small (rest 
* Distrib an the practice time). t 

rela tice Practice in which ihe 
rest time). vey large (practice time is less 
° Mental i 
ractice: iti K 
skill wi Practice; Cognitive rehearsal of 4° 
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either positive (assisting learning) or negative 

indering learning) ; 

e Part-whole transfer: a learning technique in 
which a complex motor task is broken down into 
its component or subordinate parts for separate 

ractice before practice of the integrated whole. 

o Bilateral transfer: improvement in movement skill 

ormance with one limb results from practice 
of similar movements with the opposite limb. 
f Strategies for effective learning (Table 3-26). 

e Feedback given after every trial improves perfor- 
mance, while variable feedback improves learn- 
ing and retention. 

e Early training should focus on visual feedback 
(cognitive phase of learning), while later training 
should focus on proprioceptive feedback (asso- 
ciative phase of learning). 

e Reduce extraneous environmental stimuli early 
in learning (e.g., closed environment), while later 
learning focuses on adaptation to environmental 

demands (e.g., open environment). 

e Supportive feedback (reinforcement) can be used 
to shape behavior, motivate patient. 

e Assist learner in recognizing/pairing intrinsic 

feedback with movement responses. 

g. Provide augmented feedback: knowledge of results, 
knowledge of performance. 

e Early in learning, focus feedback on correct 
aspects of performance. 

° Later in learning, focus feedback on errors as they 
become consistent. 

° Feedback after every trial improves performance, 
useful during early learning. 

° Use variable feedback (summed, fading, band- 
width) to improve retention, increase depth of 
cognitive processing. 

* Avoid feedback dependence: reduce augmented 
feedback as soon as possible; foster active intro- 
spection, decision-making by learner. 

h. Establish practice schedule: use distributed 
Practice when superior performance 1s desired, 
when motivation is low or when the learner has 
short attention, poor concentration, OF fatigues 

_ easily, 

|. Use variable practice of a group of functional tasks 
rather than constant practice to improve Learmans 


_ (Promotes retention and generalizability). 
|. Use random or serial practice order rather ap 
blocked practice to improve learning Carers k 
se mental practice to improve learning; JA 
patient verbalize task components, requiremen 
for performance; effective when task has a large rid 
nitive component or to decrease fear and oe 
l. Use Parts to whole transfer when task 1s complex, 


has highly independent parts, or when learner has 


limited memory or attention, or difficulty with 
a particular part. Practice both the parts and the 


integrated whole. 


m. Limit information with learners who have atten- 
tion deficits, mentally fatigue easily; focus on key 


task elements; give frequent rest periods. 

n. Tasks that have highly integrated components 
should be practiced as a whole; e.g., gait. 

o. Transfer of learning is optimized when tasks are 
highly similar (similar stimuli, similar responses); 
e.g., bilateral transfer, one arm to the other. 

p. Use guided movement early in learning, not late; 
most effective for slow postural or positioning 
tasks. 

q. Optimal arousal is necessary for optimal learning; 
low arousal or intense arousal yield poor perfor- 
mance and learning (inverted U theory). 

r. Involve learner in goal setting; task should be desir- 
able, functionally relevant, important to learn. 


Task-Specific Tra 


m N 


General Concepts 

1. Goals: to promote recovery of motor function, the 
reappearance of motor patterns that were present 
before CNS injury, or adaptation/compensation, 
the appearance of new motor patterns resulting 
from adaptation of remaining motor elements. The 
involved segments are targeted for practice. 

2. Emphasis is on use of the affected body segments/ 

limbs using task-specific activities and experiences. 

a. Patients practice important, functional tasks essen- 
tial to independence; e.g., stand up and sit down; 
balance, walking and stair climbing, reaching, and 
manipulation. 

b. Patients practice tasks in appropriate and safe envi- 
ronments; focus is on anticipated environments for 
daily function. 

c. Repetition and extensive practice are required, 
including both in-therapy and out-of-therapy time. 

d. Progressive exercise or activity training requires 
monitoring of heart rate and blood pressure. 

Patients practice under therapist's supervision and 

independently. 

a. Therapists can provide initial assistance through 
guided movements and verbal cueing; progression is 
to active, independent movements as soon as possible. 

b. Therapists serve as learning coaches, encouraging 
correct performance. "H 

c, Exercise/activity logs help organize the patients 
self-monitored practice. j l 

4.Motor learning strategies are utilized, including 
behavioral shaping techniques that use reinforcement 
and reward to promote skill development. 


= 


228  TuHerapyEp « Neuromuscular Physical Therapy 


Table 3-26 eae ee re 


Stages of Motor Learning and Training Strategies 


G STRATEGIES mk Sit 
COGNITIVE STAGE CHARACTERISTICS TRAININ = ee recente serps er 


The aee % Highlight purpose of task in function x 
e develops an understanding of task, ; yall eG H oh crane and requirements. Point out similarities to other learned 
cognitive mapping ave patient ve 
e assesses abilities, task demands tasks. à ; 
e identifies stimuli, contacts memory Direct attention to critical task elements 
e selects response, performs initial Select appropriate feedback gels PERIA 
approximations oF teak e Emphasize intact sensory systems, inina feedbac ki 
e structures motor program e Carefully pair extrinsic feedback cel movement 
e modifies initial responses e High dependence on vision: have pare Se Tey become conslilent dona dae 
| “What to do” decision © Provide Knowledge of Performance (KP): focus on e 


large number of random errors 
o Provide Knowledge of Results (KR): 
Ask learner to evaluate performance, 
| Use reinforcements (praise) for correct per 
| Organize feedback schedule ean 
e Feedback after every trial improves performance during early learning x i 
| © Variable feedback (summed, fading, bandwidth designs) increases depth of cognitive processing, 
| improves retention; may decrease performance initially 
Organize initial practice 
| © Stress controlled movement to minimize errors 
| e Provide adequate rest periods using distributed practice if task is complex, long, or energy costly 
| or if learner fatigues easily, has short attention, or has poor concentration 
| 
| 
| 
| 


focus on success of movement outcome 
outcomes; identify problems, solutions 
formance and continuing motivation 


e Use manual guidance to assist as appropriate 

e Break complex tasks down into component parts, teach both parts and integrated whole 

e Use bilateral transfer as appropriate 

° Use blocked (repeated) practice of same task to improve performance 

* Use variable practice (serial or random practice order) of related skills to increase depth of 
cognitive processing and retention; may decrease performance initially 

¢ Use mental practice to improve performance and learning, reduce anxiety 

Assess, modify arousal levels as appropriate 


e High or low arousal impairs performance and learning 
e Avoid stressors, mental fatigue 
Structure environment 


è Reduce extraneous environmental stimuli: 
stimuli, distractors 
e Emphasize closed skills initially gradually to ensure attention, concentration | 


: | Progressing to open skills 
ASSOCIATED STAGE CHARACTERISTICS TRAINING STRATEGIES 


The learner Select appropriate feedback 

e practices movements e Continue to provide KP: interv 
. : , ene when errors . | 

a refines motor cory ae e Emphasize Proprioceptive feedback “feel of become consistent | 

© spatial and temporal organization reference of correctness movement” to assist in establishing an internal 

e decreases errors * Continue to provide KR 


© extraneous movements ® Assist learn 


Dependence on visual feedback Facilitation techn; lation, decision-ma | 
decreases, increases for use of Organize f echniques, guided movements are King skills | 
Sree feted coach ee counterproductive during th flearning | 
shacereaitt ck; cognitive e Continue to provide feedback fo un ng this stage o | 
monitoring decreases achievements r continuing motivation: | 
“How to do” decision r €NCourage patient to self-assess 


° Avoid excessive qu 
gmented 
° Focus on use of variable ern 

Organize practice er Ka 
"y of Performance 
ee cs actice order (serial or 
e Progress toward open, ch 

h 


? 


random 
: | of related skills to improve retention | 
* Prepare the | anging environ 
~~ community, 
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a of Motor Learning and Training Strategies (Continued) 


sgonOnOUS STAGE CHARACTERISTICS TRAINING STRATEGIES 


ee Assess need for conscious 
ve dices movements Select appropriate feedback 
Le as fo refine motor responses © Learner demonstrates a 
: goid ond temporal highly organized 
a wanen are largely error- Organize practice 
, mirùmol level of cognitive monitoring © Stress consisten 
nipe to suceed” decision e High levels of 

Structure environment 


è Provide occasional feedback (KP, KR) when errors 


229 


attention, automaticity of movements 


ppropriate self-evaluation, decision-making skills 


evident 


cy of performance in variable environments, variations of tasks (open skills) 
practice (massed practice) are appropriate 


* Vary environments to challenge learner 
® Ready the learner for home, community, and work environments 
Focus on competitive aspects of skills as appropriate; e.g., wheelchair sports 
trom: O'Sullivan S, Schmitz T, Fulk G, Physical Rehabilitation, 7th ed, Philadelphia, FA Davis, 2019, pg 365-366, with permission. 


5. Activity-based, task-oriented training effectively coun- 
teracts the effects of immobility and the development 
of indirect impairments such as muscle weakness 
and loss of flexibility. It prevents learned nonuse of the 
more involved segments while promoting recovery of 
the central nervous system (neuroplasticity). 

§.Box 3-3 presents a summary of Functional, Task- 
Onented Training Strategies. 


Initial Tasks 


1.Focus is on tasks that promote functional independ- 
ence. 

2.Focus is on goals and tasks important to the patient. 

3. Focus is on ensuring patient success and motivation. 


Progression of Tasks 
Tasks are varied to improve motor control. = 
Environments are varied to improve generalizability 
of tasks to home and community environments. 
‘Therapists target the functional requirements of the 
task, eg. a reciprocal stepping pattern, dynamic equi- 
librium during propulsion and adaptability. 
Verbal cueing and manual assistance are provided as 
needed to assist. 
-Progression is from treadmill walking to overground 
Iking. Community ambulation skills and adapt- 
ability are targeted. 
Locomotor Trainin 
-Motorized treadmill sae (TT) with partial bo 
eight support (BWS): provides a means of early 
training (e.g., for patients with stroke OF ee 
Piete spinal cord injury). The activity is continu y 
adjusted to meet the needs of the patient and progress 
e activity. 
x Focus is on good stepping and posture. — = fa 
“LE movements are initially manually assiste ( r 
pelvis, LE stepping); assistance 1$ decrease 
as skill and control progresses. 


L 


c, Treadmill speeds are increased with focus on 
achieving normal functional walking speeds. 

d. Progression is from body weight support to no sup- 
port (e.g., 40% to 30% to 20% to 10% to 0%). 

e. Training is high frequency (3-5 days/week), mod- 
erate duration (20-30 minutes), and maximum 
tolerated intensity (speed and slope). 

2. Overground training: using BWS, progressing to no BWS. 

3. Overground training with least restrictive device 
(LRD) to no device, as appropriate. 

4. Strategies to vary locomotor task demands: practice 
walking forward, backward, side-stepping, crossed- 
stepping (braiding); stopping, starting, and turning 
on cue; head movements; step-ups, step-up and over, 
stair climbing, obstacles. 

5. Strategies to promote community reintegration: prac- 
tice walking in open environments; altered support 
surface; altered speeds; curbs, ramps, walking through 
doorways, elevators, dual-task walking. 

6.See Table 3-27 for clinical practice guidelines to 
improve locomotor function following chronic neu- 
rologic disorders (Hornby TG et al. Clinical practice 
guideline to improve locomotor function following 
chronic stroke, incomplete spinal cord injury, and 
brain injury. J Neurol Phys Ther. 2020; 44(1): 49-100). 

See Chapter 6, Therapeutic Exercise, for additional 

information on strength, balance, and gait training 

interventions. 


Constraint-Induced Movement Therapy 
(CIMT) 
1.The less-affected UE is restrained by the use of a 
protective hand mitt. 
9. Task practice is focused on using the more affected UE. 
a. Must meet minimum movement criteria. 
b. Repetitive practice of functional tasks. 
c. Shaping: a functional task is selected and is pro- 
gressively made more difficult. Goal is for the par- 
ticipant to accomplish the task with effort. 
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BOX 3-3 Ò Functional, Task-Oriented Training Strategies 
OF TN ENE TT a a A TT 


Emphasize early training. 
e To promote use-dependent cortical plasticity and overcome learned nonuse. 


Define the goal of task practice. 


e Involve the patient in goal setting and decision-making, thereby enhancing motivation and promoting active commitment to 
recovery. 


Determine the activities to be practiced. 

e Consider the patient's history, health status, age, interests, and experience. 

e Consider the patient's abilities and strengths, recovery level, learning style, impairments, and activity limitations. 

e Determine a set of activities to be practiced for each training goal. 

e Select activities that are interesting, stimulating, and important to the patient. 

e Choose activities with the greatest potential for patient success and intersperse more difficult tasks with easier tasks. 
e Target active movements involving the more involved extremities. 

| © Limit use of less-involved extremities; set parameters, impose time limits for use of constraints. 

e Prevent or limit compensatory strategies. 


Determine the parameters of practice. 

e Manage fatigue, determine rest and practice times. 

e Model ideal performance; establish a reference of correctness. 

e Establish requirements for intensity, minimal number of repetitions. 

Establish practice schedule of tasks (blocked or variable); shift to variable practice as soon as possible to enhance retention. 


e Determine the practice order of tasks (constant, serial, random); shift to random order as soon as possible to enhance 
retention. 


Control use of instructions and augmented feedback to promote learning. 


* Control use of assisted or guided movements to promote initial learning; 


ensure the patient successfully transitions to active 
movements as soon as possible. 


Utilize behavioral shaping techniques. 

e Gradually modify the task to increase the challenge and make 
e Provide immediate and explicit feedback; recognize and ackno 
e Emphasize positive aspects of performance. 


e Avoid excessive effort and fatigue; they degrade performance and dampen motivation 


it progressively more difficult as patient performance improves. 
wledge small improvements in task performance. 


Promote problem-solving. 


° Have the patient evaluate performance, identify obstacles, generate potential solutions 


* Have the patient practice the chosen movement (solution) and evaluate Outcome 
e Relate successes to overall goals. 


Structure the environment. 


e Promote initial practice in a Supportive environmen 


° Progress to variable practice in real-world environments (open environments) 


Interventions for Patients with Neurological Dysfunction 231 


Box 3-3 Ò Functional, Task-Oriented Training Strategies (Continued) 


Maintain focus on active learning. 
» Minimize hands-on therapy. 
» Maximize therapist's role as training coach, 


Monitor recovery closely and document progress. 
ə Use sensitive, valid, and reliable functional outcome measures. 


Be cautious about timetables and predictions: recovery is highly individualized and may take longer than expected. 


From O'Sullivan S, Schmitz T. Improving Functional Outcomes in Physical Rehabilitation, 2nd ed. FA Davis, 2016, pg 17, with permission. 


Table 3-27 | 


APTA Neurology Clinical Practice Guidelines—Recommendations to Improve Locomotion for Chronic (=6 months) 

Stroke, ISCI, or Brain Injury 

INTERVENTIONS RECOMMENDATIONS LEVEL/STRENGTH OF EVIDENCE : 

Moderate to high intensity (>70% Perform intervention Level Hi; strong recommendation for individuals 26 months post-stroke | 
HR max) over ground ambulation | 

Perform intervention Level l-l; strong recommendation for individuals 26 months post-stroke | 

Level Hl; weak recommendation for individuals 26 months post-stroke | 
or ISCI | 


Level I; weak recommendation for individuals >6 months post-stroke | 
Level Hl; weak recommendation for individuals >6 months post-stroke | 


Level HII; strong consideration for individuals 26 months posf-stroke | 
Level Hi; strong recommendation for not using for individuals | 


26 months post-stroke . 
Level HI; strong recommendation for not using for individuals | 
26 months post-stroke or ISCI | 
Level HI; strong recommendation for not using in individuals 
>6 months post-stroke 


Virtval reality treadmill training 


Strength training multiple sets/ 
reps at 70% IRM 


Cycle training (high intensities) 


Consider intervention 


Consider intervention 
Circuit training Consider intervention 
Virtual reality standing balance exercise 
Sitfing/standing balance without visual 


Consider intervention 


Do not perform intervention 


Robotic assistance walking training Do not perform intervention 


Body weight support treadmill training Do not perform intervention 


with PT assistance 
| ISCI = Incomplete spinal cord injury; HR = heart rate; 1RM = one rep maximum, PT = Physical Therapy ] : 
Adapted from Hornby TG et al. Clinical practice guideline to improve locomotor function following chronic stroke, incomplete spinal cord injury, and brain injury. 


J Neurol Phys Ther. 2020; 44{1): 49-100. 


6. Modified CI therapy is less intense, using lower 


3. Adherence-enhancing behavioral strategies are used, 
intensity and frequency over a longer period of time 


including use of: 

a. Daily administration of motor activity log. (eg, 1 haur A das; Week for S weeks). 

b. Home diary. 7. Progression is to functional skills performed in the 
home environment. 


c. Problem-solving to overcome barriers to use of the 
more-affected UE. 

d. Behavioral contract. 

€. Caregiver contract. 

f. Home skill assignment, home practice, and daily 
schedule. 

Therapist provides feedback, coaching, modeling, 

: and encouragement. 

‘Training is high intensity (several hours/day), high 

a (daily) for a period of 2-3 consecutive 
eeks, 


Remediation-Facilit 

Intervention 

General Concepts 

1. Includes guided movement, neuromuscular facilita- 
tion, sensory stimulation; exercises/activities designed 
to reduce specific impairments, and improve function 
of involved body segments. 
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2. Goal is to enhance or improve recovery. por 
3. Emphasis is on progression of postures and activities 
to improve motor function. 


Proprioceptive Neuromuscular 
Facilitation (PNF) 

1. Basic concepts. 

a. Utilizes synergistic patterns of movement (UE, LE, 
trunk). 

b. Utilizes proprioceptive elements: stretch resistance, 
overflow, manual contacts, approximation, traction 
to enhance contraction. 

c. Utilizes motor learning principles: verbal cues, vis- 
ual guidance of movement, repetition, and practice. 

2. PNF techniques. 

a. Rhymthic Initiation. 

b. Rhythmic Rotation. 

c. Stabilizing Reversals (Alternating Isometrics). 

d. Rhythmic Stabilization. 

e. Dynamic Reversals (Slow Reversals). 

f. Combination of Isotonics (Agonist Reversals). 

g. Replication (Hold-Relax-Active Motion). 

h. Contract-Relax Active Contraction (CRAC). 

i. Hold-Relax (HR). 

j. Repeated Stretch (Repeated Contractions). 

3. PNF UE patterns of movement: named for motions 
occurring at the proximal joint (shoulder); intermedi- 
ate joint (elbow) may be straight, flexing, or extend- 
ing (intermediate pivot). 

a. Flexion-adduction-external rotation (D1E diago- 
nal 1 flexion) verbal cues (VC) “Close your hand, 
turn, and pull your arm across your face.” 

b. Extension-abduction-internal rotation (D1E, diag- 
onal 1 extension) VC: “Open your hand, turn, and 
push your arm down and out.” 

c. Flexion-abduction-external rotation (D2F) VC: 
“Open your hand, turn, and lift your arm upand out.” 

d. Extension-adduction-internal rotation (D2E) VC: 
“Close your hand, turn, and pull your arm down 
and across your body.” 

4, PNF LE patterns of movement: named for motions 
occurring at the proximal joint (hip); intermediat 
joint (knee) may be straight, flexing or extend; e 
(intermediate pivot). Ng 
a. Flexion-adduction-external rota 

“Bring your foot up, 

across your body.” 

b. Extension-abduction-internal 
“Push your foot down, 
down and out.” 

c. Flexion-abduction-int 4 
your foot up, turn, ae nec (D2F) VC; “Lift 

d. Extension-adduction-ext “8 uP and out,” 
“Push your foot down on (D2E) vc. 
down and in.” r and pull your leg 


tion (D1F) VC: 
turn, and pull your leg up and 


rotation (D1E) yC: 
tum, and push your leg 


k patterns of movement: 
5, PNF head and trun 
a. Sitting, chop: UPPE trunk flexion with — 
“to right or left; lead arm moves In D1E, assist i 
holds on top of wrist. | 
b. Sitting, lift: upper trunk extension with rotik 
w right or left; lead arm moves in D2E assist Ei 
holds beneath the wrist. | | 
c. Supine, lower trunk flexion with rotation to ti shta 


left; knees flexing. 
d. Supine or sitting, head and neck flexion with rot, 


tion to right or left. 


Neurodevelopmental Treatment (NDT) 
1. Basic concepts. 

a. Utilizes individualized therapeutic handling based 
on movement analysis; utilizes a team approach 
(PT, OT, speech-language pathologist). 

b. Indicated for individuals with neurological patho- 
physiology (e.g., stroke or cerebral palsy). 

c. Focus is on optimal sensorimotor processing and 
promoting movement patterns/synergies, task 
performance, and skill acquisition. Targets the 
involved extremities/segments. 

d. Patterns of movement can be facilitated by appropri- 
ate handling techniques, a combination of inhibition/ 
facilitation techniques, guided movements, verbal 
cues, repetition, and experience in the environment. 

e. Anticipated goals and outcomes determined in 
partnership with the family, client, and the inter- 
disciplinary team. 

2. Therapeutic handling: involves dynamic, reciprocal 

Interaction between therapist and client; hands-on 

a hanna guided or facilitated movements. 
cher nctional activities that are meani 
60a! oriented; e.g., rolling, sitting, standing, wa% 


ing, UE tasks; for child lopmet: 
tal activities ren, appropriate develop 


Sensory Stimulation 
1. General concepts, 


a. eGo patients who demonstrate absent © 
Or hoia motor control, i.e., difficulty initia i 
nm TAN Or sustaining movement, who be? ehd 
in the ante se of augmented feedback; most 4 
-Contrain af Stages of motor learning. bed? 
efit from “ations: patients who will not 
sufficient hands-on approach, who demo? 
ments, į rotor control to perform active n 
Sat ete practice a motor SK ep 
later stages a ala feedback mechanis™ 
c. Respo 10tor learning. es! 
upon i z po mulation is bk and depe”? 
-Use of ae of multiple factors. wd bé 
Simulation techniques wr act 


Phased "y 
out as soon as possible in favor 0 
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control by the patient; important to avoid feedback/ 

therapist dependence. Can serve as a bridge to 

active movement control. 

e. Spatial summation (multiple techniques) or tem- 
poral summation (repeated application of the 
same technique) may be necessary to produce the 
desired response in some patients with reduced 
responses. 

f. Consider cumulative effects: the total environment 
along with the effects of sensory stimulation tech- 
niques. Avoid overloading the CNS. 

2. Techniques. 

a. Proprioceptive stimulation techniques: quick stretch, 
resistance, joint approximation and traction. 

b. Tactile/somatosensory techniques: inhibitory pres- 
sure, light touch (stimulating), maintained touch 
(calming). 

c. Vestibular stimulation techniques: slow, repetitive 
rocking (calming); fast, irregular (stimulating). 


a 
rk am wm a ~ ma , = s 
mpensatio 


Substitution/Co 


General Concepts 
1. Substitution occurs when functions are assumed, 


replaced, or substituted by different areas of the brain 
using different effectors or body segments. 
2. Indications: to offset or adapt to residual impair- 


ments and disabilities. 
3. Focus is on resumption of functional independence 


with reliance on uninvolved segments for function; 
eg. the patient with cervical level SCI learns to roll 
using UEs, the patient with stroke learns to dress 


using uninvolved segments. 
4.Changes are made in the patients overall approach 


to tasks. ee 
a. Patient is made aware of movement deficiencies, 


alternate ways to accomplish tasks. 


b. Patient relearns functional patterns and habitual 
ways of moving. 

c. Patient practices functional skills in a variety of 
environments. 


Issues with Substitution 

1. Focus on uninvolved segments to accomplish daily 
tasks (e.g., stroke, traumatic brain injury) may sup- 
press recovery and contribute to learned nonuse of the 
impaired segments. 

2. Focus may lead to the development of splinter skills 
in patients with brain damage; skills cannot be eas- 
ily generalized to other tasks or environmental situ- 


ations. 
3. May be the only approach possible. 
a. If no additional recovery is anticipated (e.g., com- 
plete spinal cord injury). 
b. If severe CNS deficits are present. 
c. If patient exhibits extensive comorbidities and 


poor health. 


Strategies 

1. Simplify activities. 

2. Establish a new functional pattern; identify key task 
elements, residual segments available for control of 
movements. 

3. Repeated practice; work toward consistency, efficiency. 

4. Energy conservation and activity pacing techniques 
are important to ensure completion of all daily move- 


ment requirements. 
5. Adapt environment to facilitate relearning of skills, 


ease of movement. 
a. Simplify; set up for optimal performance. 
b. Use environmental adaptations to enhance perfor- 


mance; e.g., color code stairs, grab bars. 


Note: Selected Neuromuscular Outcome Measures can 
be found in Appendix 3A. 


Selected 
Neuromuscular 
Outcome Measures 


Table 3A-1 


Selected Outcome Measures Organized by the International Classification of Functioning, Disability, 


and Health (ICF) Categories 
BODY STRUCTURE AND FUNCTION 
REFERENCES 


MEASURES 
Manual Muscle Test (MMT) e Hislop HJ, Montgomery J. Daniels and Worthingham’s Muscle 
Examination, 8th ed. Saunders (Elsevier), Philadelphia. 2007. 
e Kendall, F, McCreary E, Provance P, et al. Muscles Testing and Function with Posture and Pain, 
5th ed. Lippincott Williams & Wilkins, Baltimore. 2005. 


e Norkin C, White J. Measurement of Joint Motion: A Guide to Goniometry, Sth ed. FA Davis, 


Testing: Techniques of Manual 


Joint Motion 
Philadelphia. 2016. 

Modified Ashworth Scale ¢ Bohannon RW, Smith MB. Interrater reliability of T EN. 
Phys Ther. 1987; 67: 206-207. lity of a modified Ashworth scale of muscle spasticity. 


¢ Blackburn M, van Vliet P, Mockett SP. Reliabili of i i ified 
Ashworth Scale in the lower extremities of ERAN with wiry Me mas aoc be wae 


Mini Mental State Exam (MMSE) © Folstein MF, Folstein SE McHugh PR. “Mini-m 
Re: 5 ld * = ental state.” o * the 
cognitive state of patients for the clinician. J Psychiatr Res. pe ig for grading | 


e Jacobson GP, Newman CW. The deve ra 
Otolaryngol Head Neck Surg. 1990; si mnie dizziness handicap inventory. Arch 


DISABILITY SPECIFIC MEASURES REFERENCES 
Fugl-Meyer Assessment of Motor e Fugl-Meyer AR, Jaasko L = E 7 
; F 4 Leyma , et al, yi : ` R 
evaluation and performance. Scand J fare Med y pagk patient: a method for | 


Performance 
© Fugl-Meyer AR. Post- inleni 13- | med 
ug!-Meyer Post-stroke hemiplegia assessment of physi 31. 5 JR ehabil 


ss 63: 85-93. 
° Gladstone DJ, Danells CJ Black 
tig: = d z i S. The F - ' 
itl mvc mesma pe ten of noro recor ohe sle J 
- Neurorehabil Neura epair. ; 10. a 
(C 


Dizziness Handicap Inventory (DHI) 


A 


Selected Outcome Measures Organized | by 
and Health (ICF) Categories (Continued) 


DISABILITY SPECIFIC MEASURES 


Scale 


Postural Assessment Scale for Stroke 
Patients (PASS) 


Motor Activity Log (MAL) 


Stroke Impact Scale 


TRAUMATIC BRAIN INJURY (TBI) 


Glasgow Coma Scale (GCS) 


Rancho Levels of Cognitive Function 
(LOCF) 


High-Level Mobility Assessment Tool 
(HiMat) 


SPINAL CORD INJURY {SCI} 


ASIA Impairment Scale — Standard 
Neurological Classification of Spinal 


Cord Injury 


Multidimensional Pain Inventory-Spinal 
Cord Version (MPI-SCI) 


Penn Spasm Frequency Scale (PSFS) 


Quadriplegia Index of Function (QIF) 


ee Independence Measure 


National Institutes of Health (NIH) Stroke 
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the International Classification of Functioning, Disability, 


REFERENCES 


* Brott T, Adams HP, Olinger CP, et al. Measurements of acute cerebral infarction: a clinical 
examination scale. Stroke. 1989; 20: 864-870. 

e Goldstein LB, Bertels C, Davis JN. interrater reliability of the NIH stroke scale. Arch Neurol. 1989; 
46: 660-662. 

* Heinemann A, Harvey R, McGuire JR, et al. Measurement properties of the NIH stroke scale 
during acute rehabilitation. Stroke. 1997; 28: 1174-1180. 

© The NIH Stroke Scale is available online at: http://www.ninds.nih.gov/doctors/NIH_Stroke_Scale. pdf 


o Benaim C, Pérennou DA, Villy J, et al. Validation of a standardized assessment of postural control 

karn patients: the Postural Assessment Scale for Stroke Patients (PASS). Stroke. 1999; 30: 
62-1868. 

Pyoria O, Talvitie U, Nyrkko H, et al. Validity of the Postural Control and Balance for Stroke Test. 

Physiother Res Int. 2007; 12(3): 162-174. 


Uswatte G, et al. The Motor Activity Log-28: assessing daily use of the hemiparetic arm after 
stroke. Neurology 2006: 67: 1189. 


Duncan P, et al. The Stroke Impact Scale Version 2.0: Evaluation of reliability, validity, sensitivity to 
change. Stroke. 1999; 30: 2131-2140. 


Jennett B, Teasdale G. Management of Head Injuries. FA Davis, Philadelphia. 1981. 


Hagen C, Malkmus D, Durham P. Levels of cognitive functioning. In: Rehabilitation of the Head 
Injured Adult: Comprehensive Physical Management. Downey, CA: Professional Staff Association 
of Ranchos Los Amigos Hospital. 1979. 


| 

| 
Williams GP, Robertson V, Greenwood KM, et al. The high-level mobility assessment tool (HiMAT) | 
for traumatic brain injury. Part 1: Item generation. Brain Injury. 2005; 19(11): 925-932. 
Williams GP, Robertson Y, Greenwood, KM et al. The high-level mobility assessment tool (HiMAT} 
for traumatic brain injury. Part 2: Content validity and discriminability. Brain Injury. 2005; 19(10): 
833-843. 
Williams GP, Greenwood KM, Robertson VJ, et al. High-Level Mobility Assessment Tool (HiMAT): 
Inter-rater reliability, retest reliability, and internal consistency. Phys Ther. 2006; 86: 395-400. 
The HiMat is available online at: http://www.tbims.org/combi/himat/index.html 


American Spinal Injury Association (ASIS): International Standards for Neurological Classification 
of Spinal Cord Injury. ASIS, Chicago. 2006. 

American Spinal Injury Association (ASIS): International Standards for Neurological Classification 
of Spinal Cord Injury. ASIS, Atlanta. 2015. 

Spinal Cord Injury Levels & Classification: www.sci-info-pages.com 

Kirshblum S, Waring W. Updates for the International Standards for Neurological Classification of 
Spinal Cord Injury. Phys Med Rehabil Clin N Am. 2014; 25(3): 505-17. 

Kirshblum S, Burns S, Biering-Sorensen, F, et al. International standards for neurological 
classification of spinal cord injury. J Spinal Cord Med. 2011; 34(6): 535-546. 


Widerstrom-Noga EG, Cruz-Almeida Y, Martinez-Arizala A, Turk DC. Internal consistency, 

stability, and validity of the spinal cord injury version of the multidimensional pain inventory. 

Arch Phys Med Rehabil. 2006; 87: 516-523. 

° Ginis KAM, Hicks AL. The spinal cord injury spasticity evaluation tool: t 
w a Aas es Arch Phys Med Rehabil. 2007; 88:1185-1192. : ee 

e Hsieh J, Wolfe D, Miller W, Curt A. Spasticity outcome measures in spinal cord injury: 

Psychometric properties and clinical utility. Spinal Cord. 2008; 46: 86-95. 


© Gresham GE, Labi ML, et al. The Quadriplegic Index of Function (QIF): Sensitivity and reliability 
demonstrated in a study of thirty quadriplegic patients. Paraplegia, 1986; 24(1): 38-44. 

e Ackerman P, Morrison SA, McDowell S, Vazquez L Using the Spinal Cord Independence Measure 
Ill to measure functional recovery in a post-acute spinal cord injury program. Spinal Cord. 2010; 


: 380-387. 7 
e A K, Aito S, Atkins M, et al. Functional recovery measures for spinal cord injury: an evid 
based review for clinical practice and research. J Spinal Cord Med. 2008; 31(2): 133-144. 
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| and Health (ICF) Categories (Continued) 


DISABILITY SPECIFIC MEASURES 
SPINAL CORD INJURY (SCI) 


| Walking Index for Spinal Cord injury 


| 


(WISC1, WISCI I) 


PARKINSON'S DISEASE (PD} 


| 


| 


Freezing of Gait Questionnaire 
Parkinson's Fatigue Scale 


Unified Parkinson's Disease Rating Scale 
(UPDRS) 


MULTIPLE SCLEROSIS (MS) 
Modified Fatigue Impact Scale (mFIS) 


| Expanded Disability Status Scale & 
| Kurtzke Functional Systems Score 


| 
Scale for the Assessment and Rating of 
Ataxia (SARA) 


| Functional Assessment of Multiple 
Sclerosis (FAMS) 


Functional Independence Measure (FIM) 


Functional Assessment Measure (FIM 
FAM) [TBI] sad 


Barthel index {Bi} 


Physical Performance Tees 


REFERENCES 


© Dittuno PL, Ditunno JF, Jr, Walking index for spinal cord injury (WISCI Il): Scale revision. 
inal Cord. 2001; 39: 654-656. A: l 

° anne JF, Jr., et al. Validity of the walking scale for spinal cord injury on ve Rage of 
function in a multicenter clinical trial. Neurorehabil Neural Repair. 2007; 21: 539-550. 


e Giladi, N., Shabtai, H., et al. Construction of freezing of gait questionnaire for patients with 
Parkinsonism. Parkinsonism Relat Disord. 2000; 6(3): 164-170. Sethe A 

e Giladi, N., Tal, J., et al. Validation of the freezing of gait questionnaire in patients wi 
Parkinson's disease. Mov Disord. 2009; 24(5): 655-661. 


e Brown, et al (2005). The Parkinson fatigue scale. Parkinsonism and Related Disorders. 11: 49-55, 

© Friedman, J et al. (2010). Fatigue rating scales critique and recommendations by the movement 
disorders society task force on rating scales for parkinson’s disease. Movement Disorders 25(7): 
805-822. 


e Fahn S, Elton R. Unified Parkinson’s Disease Rating Scale. In: Fahn S, et al (eds): Recent 
Developments in Parkinson’s Disease, Vol 2. Macmillan Health Care Information, Florham Park, 
NJ. 1987: 153-167, 

© Unified Parkinson's Disease Rating Scale available online at: www.etas.ee/ wp-content/ 
uploads/2013/10/updrs.pdf 

* Goetz C, et al. Movement Disorder Society-sponsored revision of the Parkinson's Disease Rating Scale 
(MDS-UPDRS): Scale presentation and clinimetric testing results. Mov Disord. 2008; 23{15}: 2129-2170. | 

¢ Fisk JD, Pontefract A, Ritvo PG, et al. The impact of fatigue on patients with multiple sclerosis. 
Can J Neurol Sci. 1994; 21(1): 9. 


e Fisk JD, Ritvo PG, Ross L, et al Measuring the functional impact of fati iti idati 
«JD, , et al. ue: Initial validation of the 
Fatigue Impact Scale. Clin Infect Dis Suppl. 1994; 1: $79. = 3 
* Kurtzke JF. Rating neurologic impairment in mul 
(EDSS). Neurology. 1983; 33(11): 1444-1452. 


a Schmitz-Hubsch T, Tezenas du Montcel S, Baliko L, et al. Scale 
ataxia: Development of a new clinical scole. Neurology. 2006; 66(1 1): 1717-1720 
° Cella DF Dineen K, Armason B, et al. Validation of the fun 
quality of life instrument. Neurology. 1996; 47(1): 129-1 


REFERENCES 
e Guide for the Uniform Data Set for Medical Reha 


University of New York at Buffalo. 1909 bilitation (Adult FIM) version 4.0, State 
° Dodik TA, Martin DP, Stolov WC, et al. A 
and its . 


tiple sclerosis: an expanded disability status scale 
for the assessment and rating of 


ctional assessment of multiple sclerosis 
39. 


In ence Measure transit ining normative standards for Functional | 
e The FIM is oveiloble ny smions in rehabilitation, Arch Ph i . 75. 925-932. | 
s ali. ee ine at: http: www. udsmr.org ys Med Rehabil. 1994; 75: 925- 


° Linn RT, et al. Does the Functional 
Measure (FIM™) Instru min Assessment Measure (FAM ; 
* Holl KM. The Functional Accs Rost analysis of siroke Dears the Functional I 


MC, et al. Stroke rah... 
A ys Med Rehab; rehabilitati 
abr Fi W.F ehabil, peel 60: 14-1 7 on analysis of repeated Barthe! index 


; rthel | 65; 
® Reuben DB, Siu AL An oh; dex. Maryland State Med 3. 198° 


p objective mea . 
erformance Test, J Ap, Geriatr Soc 1990, 39, rical function of elderly populations: The physico! 
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Outcome Measures Organized by the International 


pd Health (ICF) Categories (Continued) Classification of Functioning, Disability, 
[yINmTY MEASURES REFERENCES 
Di bilities of the Arm, Shoulder, and © Beaton DE, Davi 

Hand Outcome Measure (DASH) Hand) Outcon ieee Hudak P, McConnell S. The DASH (Disabilities of the Arm, Shoulder and 


know about it now? Br J Hand Ther. 2001; 6{4): 109-118. 
uring the whole or the parts? Validity, reliability & 

, Shoulder, and hand outcome measure in different 

er. 2001; 14(2): 128. 


. . t t l. Cli Í } 1 ale 
questionnaires: A systematic review of the | et al. Clinimetric evaluation of shoulder disability 


e Available online at: http://www.dash. emir Ann Rheum Dis. 2004; 63(4): 335. 


© Wang Y-C, Hart DL, Stratford PW, Mioduski 


Functional Scale-derived computerized adaptive test. Phys Ther 
: . Phys Ther. 2009; 8919): 957. 
° Lin CW, Moseley AM, Refshauge KM, Bundy AC. The Lower Extremity Functional Scale has good 
clinimetric Properties in people with ankle fracture. Phys Ther. 2009; 8916): 580. 
© Binkley JM, Stratford PW, Lott SA, Riddle DL. The Lower Extremity Functional Scale (LEFS): Scale 


development, measurement properties, and clinical application. Phys Ther. 1999; 794): 371. 
e Available online at: www.emoryhealthcare.org 


© Kirby RL, Dupuis DJ, MacPhee AH, et al. The Wheelchair Skills Test (version 2.4): measurement 
properties. Arch Phys Med Rehabil. 2004; 85: 794. 

© Videotapes for Wheelchair Users and Wheelchair Skills Program (WSP) Version 4.1 Manual 
available online at: http://www.wheelchairskillsprogram.ca/eng/overview.him 

e Additional online resources 

e The Powered Wheelchair Training Guide: www.wheelchairnet.org 

e The Manual Wheelchair Training Guide: www.wheelchairnet.org 

e A Guide to Wheelchair Selection: www.spinalcord.org 


Wolf Motor Function Test (WMFT) [CVA] © Wolf SL, Catlin PA, Ellis M, et al. Assessing Wolf Motor Function Test as outcome measure for 
| research in patients after stroke. Stroke. 2001; 32: 1635. 
e Morris DM, Uswatte G, Crago JE, et al. The reliability of the Wolf Motor Function Test for 
assessing upper extremity function after stroke. Arch Phys Med Rehabil. 2001; 82: 750. 


Molor Activity Log (MAL) [CVA] © Wolf SL, Thompson PA, Morris DM, et al. The EXCITE trial: Attributes of the Wolf Motor Function 
Test in patients with subacute stroke. Neurorehabil Neural Repair. 2005; 19: 194. 
| © Uswatte G, Taub E, Morris D, et al. The Motor Activity Log-28: Assessing daily use of the 
hemiparetic arm after stroke. Neurology. 2006; 67: 1189. 2 | 
o Von der Lee JH, Beckerman H, Knol DL, et al. Clinimetric properties of the motor activity log for the | 
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Table 3A-1 


. 7 < tion of Functioning, Disability, 
| Selected Outcome Measures Organized by the International Classification of Functioning 


and Health (ICF) Categories (Continued) 
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| 3 i RT, J Geronto of 
Newton R. Validity of MD ‘ements obtained with a modified functiong 


| Modified Functional Reach (seated © Lynch SM, Leahy P, Barker S. Reliability of measu ; 
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Zaacted Outcome Measures Organized by the Intemational 
and Health (ICF) Categories (Continued) 


sALANCE AND GAIT MEASURES REFERENCES 


onal Gart is (OGA © Pathokinecinl r 

Observotional Analysis j Pathokinesiology Service and Physical Therapy Department: Observational Gat Analysis 

, Handbook. Los Amigos Research and Educafion Institute, inc, Downey, CA, 2001. 
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achetes and Balance Confidence Scale © Myers AM eer ur. ea ey A j 3 
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(ABC) Sade. J Gerontol. 1998; 53A: M287-M294. 
* Powell LE, Myers AM. Acfivifies-specific Balance Confidence [ABC] Scale. J Gerontol. 1995; SOA: 
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PARTIOPATION MEASURES REFERENCES | 
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wiih spinal cord injury. Arch Phys Med Rehabil. 2012, doi; 10.101 /j.apmr.2012.03.025 


Classification of Functioning, Disability, 


Poricapation Objective, Participation © Brown M, Dijkers MPJ, Gordon W, et al Participation Objective, Participation Subjective: 
Subjective [POPS] a measure of parficipation combining outsider and insider perspectives. J Head Trauma Rehabil, 
2004; 195}: 459-481. 


© Mascialino G, Hirshson C, Egan M, et al. Objective and subjective assessment of long-term 
aie cee ie pala She Meee ha 
2009; 24{1}: 29-36. 
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(CHART): Metric properties and scoring. J Rehabil Quicomes Measure. 1998; H5): 39-49. 
CHART is available online at- hitp:/ /veww.fbims.org/ combi /chart/index him! 
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Review Questions 
and Case Studies 


(Answers to all Review Questions and Case Studies can be found in 
Chapter 17) 


. Which cranial nerves may play any role in vision? What findings are normal or abnormal? 


. Following a CVA, what are the major considerations when examining the patient for perceptual deficits? 


. When examining deep tendon reflexes, what is the score reported for an obligatory and sustained response? 


. What are the characteristics in terms of communication, gait, tone, balance, and respiratory function in a 


patient with late Parkinson's disease (Stage IV Hoehn and Yahr)? 


. What are the initial physical therapy goals and interventions upon receiving a referral for a patient recently 


diagnosed with a unilateral vestibular disorder? 


. Following an MVA, a patient with a complete SCI at the C7 level has been admitted to a rehab facility after 4 


lengthy stay at an acute care hospital. What are the components of the physical therapist's initial examination? 


. What is the common pattern of fatigue in many patients with multiple sclerosis? 


q 


scenario/Questions 
muscular #1 


case 
peura 


nting Problem/ Current 

condition ei 

, Patient is referred to Inpatient physical therapy second- 
gy toa right ischemic stroke with left hemiparesis, 

, Patient was admitted to the hospital 3 days ago with 
an intense headache and left upper greater than lower 
extremity weakness. 

e Patient also exhibits neglect of the left side of their 
body. 


Past Medical/Surgical History 

ə History of hypertension by 10 years. 

e Bilateral Knee osteoarthritis, 

e Right knee arthroscopy with meniscal debridement. 


Other Information 
¢ College basketball coach 
¢ Married and lives in a 2-story home 


Question #1 
Which of the following arteries is occluded and most 
closely associated with the patient's presenting symptoms? 


1. Anterior cerebral artery 
2. Middle cerebral artery 
3. Posterior cerebral artery 
4. Basilar artery 


Question #2 
What impairments and/or activity limitations are most 
consistent with the patient's presenting symptoms 


and an acute right (non-dominant hemisphere) MCA 
Stroke? 


1. Left upper extremity flexor synergy. 
2.Non-fluent or motor aphasia. 

3. Left hemiplegic gait with standby assistance. 
4. Inability to safely roll to the left side. 


oO, 
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Question #3 
en completing your initial 
you determine they have si 
Side with compl 
extremity and 
Ower extremi 
choice for im 


evaluation on this patient, 
e significant neglect of the left 
ete paresis/sensory loss of the left upper 
moderate hypotonia/weakness of the left 
ty. What initial intervention is the BEST 
proving this patient's function? 

1. Midline Orientation and safe weight- 


vidli bearing (approx- 
imation) of the involved upper extremity in assisted 
static sitting. 


2. Constraint induced movement therapy with immobi- 
lization of the right upper extremity. 

3. Bilateral scapular stabilization and overhead pulley 
exercises for left upper extremity range of motion. 

4. Dynamic sitting with rapid weight shifts to the left to 
facilitate a quick stretch and increased tone. 


Question #4 


The patient is making progress with midline orientation 
in sitting, but once you transition them from sit to stand 
you notice they forcefully shift weight from the right to 
the left side. You are concerned about Pusher’s syndrome. 
Which of the following interventions would be BEST to 
maintain a midline posture? 


1. Perturbation training with weights shifts in all direc- 
tions. 

2. Visual feedback with a mirror. 

3. Use of a cane on the involved side. 

4. Cueing the patient to look to the uninvolved side. 
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Case Scenario/Questions 
Neuromuscular #2 


Patient Profile 
e Gender: Female 


e Age: 55 


Presenting Problem/Current 

Condition 

e Patient is referred to outpatient physical therapy sec- 
ondary to an ataxic gait and three falls in the past 
6 months, 

e Patient also reports consistent burning pain, numb- 
ness/tingling, and weakness in the bilateral fingers/ 
thumbs, ankles, feet, and toes by 1 year. 

e She denies specific aggravating factors and reports that 
her numbness and tingling is constant. 

e She reports her falls typically happen when she is 
walking in the dark or on an unlevel surface. 


Past Medical/Surgical History 

e History of hypertension and diabetes by 15 years. 
Hypothyroidism by 7 years. 

e Obesity (>36 BMI). 

e Lumbar and bilateral knee osteoarthritis. 

e Past surgeries: bilateral carpal tunnel releases 8 years 


ago. 


Other Information 
e Occupation: Information technology manager 


e Lives alone. 


Question #1 
Which of the following health conditions is the most 


likely cause of the patient's presenting symptoms? 


|. Lumbar spinal stenosis 
). Cervical myelopathy 

3. Cerebellar disease 

|. Polyneuropathy 


Question #2 
Which of the following examination findings wou 


reinforce both small and large myelinated neural fiber 
impairments and increased risk for foot ulceration? 


1. Impaired monofilament and pinprick sensory testing 


at the foot and toes. 
2. Impaired monofilament and vibration sensory testing 


at the foot and toes. 

3. Hyporeflexia of the Achilles reflexes and impaired 
vibration sensory testing of the foot/toes. 

4. Hyperreflexia of the Achilles reflexes and impaired 
pinprick sensation of the foot/toes. 


Question #3 
When completing your initial evaluation on this patient 


you determine they have significant sensory impair- 

ments at the ankles, feet, and toes. They also have atro- 

phy of their intrinsic muscles of the feet/toes, but normal 

strength at and above the ankles. Which of the following 

impairments in balance/mobility are most consistent 

with polyneuropathy and this patient's history and sen- 

sory/strength findings? 

1. Impaired balance with feet apart eyes open resulting 
in a hip strategy. 

2. Impaired four-square step test. 

3. Impaired tandem stance eyes closed requiring a step- 
page strategy. 

4. Impaired 10-meter gait speed that does not improve 
when the patient looks down. 


Question #4 
Which of the following compensatory strategies is BEST 
to enhance this patient's safety when ambulating in the 


community? 


1. Ankle foot orthosis. 

2. Use of a cane or walking stick. 
3. Use of a rolling walker. 

4. Use of supportive footwear. 
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estions about the Cardiovascular 

and Pulmonary Systems comprise 

13% of the NPTE, or a total of 23-28 

uestions. The two systems are 
grouped together in the NPTE Content 
Outline. The number of questions for 
the Cardiovascular System alone is not 
specified in the Content Outline 


The number of questions for the 
Cardiovascular and Pulmonary 
Systems by category are: 

» Examination of the Patient/Client: 7-9 

¢ Evaluation, Differential Diagnosis, Prognosis: 8-9 
s Interventions: 8-10 


Questions about the Lymphatic System 
comprise about 3% of the NPTE, ora 
total of 3-8 questions 


The number of questions for the 
Lymphatic System by category are: 

¢ Examination of the Patient/Client: 0-2 

° Evaluation, Differential Diagnosis, Prognosis: 1-3 
* Interventions: 2-3 


Examination of the Patient/Client. 

Focus on: 

* Anatomy and physiology of the cardiovascular and 
lymphatic systems. Comprehensive foundational sci- 
ence knowledge of these systems is critical to under- 
standing components of the examination. 

* Tests and measures of the cardiovascular and lym- 
Phatic systems, including vital signs, auscultation of 
heart sounds, ankle/brachial index, capillary refill, 
ginh measurements, and special tests such as the 
Allen test and Stemmer’s sign 

* Location of the heart chambers and valves, and rel- 
evant surface landmarks as they relate to auscultation 
Points for heart sounds 

, “cations of palpation points for distal arterial pulses. 
Pain referral patterns related to cardiovascular dis- 

such as myocardial infarction, angina pectons; 

k md aortic aneurysms (abdominal and thoracic) _ 

Ovascular system outcomes measures and their 
*PPlication to effective patient management an 
terventions 

Valuation, Differential Diagnosis. and 

».-9Nosis. Focus on: 

ajor cardiovascular disorders seen by physical att 
Pists across the lifespan. These include myocardi 


e, congestive heart failure, angina, elec- 

l uctivity disorders, and coronary artery 
disease. 

. Major lymphatic system disorders seen by physical 
therapists including lymphedema, lymphangitis, and 
lymphadenopathy 

° The clinical features (signs and symptoms) of these 
disorders, which serve as the basis for differential 
diagnosis questions 

e Knowledge and interpretation of laboratory tests 
such as arterial blood gases, red and white blood 
cells counts, hematocrit, clotting times, and lipid 
profiles 

¢ Development of a plan of care to include prognosis 
for common cardiovascular and lymphatic disor- 
ders 

e Medical management and diagnostic studies of the 
cardiovascular and lymphatic systems to include 
imaging, laboratory tests, and surgical procedures 
(coronary artery bypass graft, valve replacement, 
etc.) 

e Actions and side effects of pharmacological manage- 
ment of cardiovascular problems. Medication catego- 
ries may include beta blockers, anticoagulants, ACE 
inhibitors, and diuretics 


Interventions. Focus on: 

e SAFETY! Safety considerations are of paramount 
importance, particularly when questions involve man- 
agement of a patient with a cardiac condition. Recog- 
nition of when to stop (or not start) exercise based 
on the patient's cardiovascular status or response to 
exercise is critical. 

e Phases of cardiac rehabilitation, including goals and 
exercise guidelines for each phase 

ə Factors to consider for exercise prescription, such as 
patient comorbidities, age, obesity, humidity, temper- 
ature, and altitude 

e Knowledge of physiologic effects and patient response 
to exercise including perceived exertion, blood pres- 
sure, and heart rate changes ! 

e Components of a complex decongestive therapy pro- 
gram for patients with lymphedema, to include man- 
ual lymphatic oe: compression exercise, skin 

nd patient education 

e PeR of lymph nodes and ducts. Knowledge of 
location of lymph nodes and pathways are fundamen- 
tal to understanding the principles of treatment with 

ual | hatic drainage. TM 

ə ses ae Se side effects or complications on the 
cardiovascular and lymphatic systems from physical 


therapy interventions 
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Cardiovascular System 


The Heart and Circul: 


Heart Tissue 

1. Pericardium: fibrous protective sac enclosing heart. 

2. Epicardium: inner layer of pericardium. 

3. oat heart muscle, the major portion of the 
eart. 


4. Endocardium: smooth lining of the inner surface and 
cavities of the heart. 


Heart Chambers (See Figure 4-1) 

1. Right atrium (RA): receives blood from systemic circu- 
lation, from the superior vena cavae (SVC) and inferior 
vena cavae (IVC). 

2. Right ventricle (RV): receives blood from the RA 
and pumps blood via the pulmonary artery to the 
lungs for oxygenation; the low-pressure pulmonary 
pump. 


Brachiocephalic 
Trunk 


Left Common Carotid 
Artery 
— Left Subclavian 
Artery 
Aortic Arch 


Left Pulmonary 
Artery 
Left Atrium 
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Right Pulmonary 
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Artery 
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Artery 
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Anatomy and Physiology of the 


3. Left atrium (LA): receives oxygenated blood from the 
lungs and the four pulmonary veins. 

4. Left ventricle (LV): receives blood from the LA ay 
pumps blood via the aorta throughout the entire sys- 
temic circulation; the high-pressure systemic pump, 
The walls of the LV are thicker and stronger than the 
RV and form most of the left side and apex of the 
heart. 


Valves 

1. Valves provide one-way flow of blood. 

2. Atrioventricular valves: prevent backflow of blood 
into atria during ventricular systole; anchored by 
chordae tendineae to papillary muscles; valves close 
when ventricular walls contract. 

a. Tricuspid valve (three cusps or leaflets): right heart 
valve. 

b. Bicuspid or mitral valve (two cusps or leaflets): left 
heart valve. 

3.Semilunar valves: prevent backflow of blood from 
aorta and pulmonary arteries into the ventricles dur- 
ing diastole. 

a. Pulmonary valve: prevents right backflow. 
b. Aortic valve: prevents left backflow. 


Cardiac Cycle (See Figure 4-2) 

1. The rhythmic pumping action of the heart. 

2. Systole: the period of ventricular contraction. End- 
systolic volume is the amount of blood in the ventti- 
cles after systole; about 50 mL. 

3. Diastole: the period of ventricular relaxation and fill- 
ing of blood. End-diastolic volume is the amount of 

i re in the ventricles after diastole; about 120 mL. 

ee, contraction (atrial kick) occurs during the last 
third of diastole and completes ventricular filling 
comprising last 20%-30% of end diastolic volume. 


rg che sry Sirculation (See Figure 4-3) 
‘Liked ices, directly from aorta near aortic 
a. Right toaa to myocardium during diastole. 

most of right artery (RCA): supplies right a 
inferior wall ventricle, and in most individuals 
node and bun tet Ventride, atrioventricular (Ch 
node 60% prs y e of His; supplies the sinoatrial z 
e time. 
ventricle: has artery (LCA): supplies most of th¢ “e 
° Left anter two main divisions. f 
e ing (LAD): supplies the! ip 
ay a a aricular septum, 2" 
» the | a 
May also give off Lena 5 Aan 
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è Circumflex (LCx): supplies blood to the lateral 
and inferior walls of the left ventricle and por- 


oust relaxation 
eons period tions of the left atrium: supplies SA node 40% of 
E | the time. 
E 2, Veins: parallel arterial system; the coronary sinus 
on 0 100 receives venous blood from the heart and empties 
AA into the right atrium, 


w 


3, Distribution of blood supply is variable from indi- 
vidual to individual. 

4. Myocardial oxygen supply and myocardial oxygen 
demand (MVO,) should be in balance in order to 
maintain a given activity level without ischemia. 


Aortic pressure ` 


Left ventricular pressure 


| va Atrial pressure 

iS EE aai Conduction (See Figure 4-4) 

1. Specialized conduction tissue: allows rapid transmis- 
sion of electrical impulses throughout the myocar- 
dium (normal sinus rhythm, NSR). 

2. Sinoatrial (SA) node. 

a. Located at junction of superior vena cava and right 
atrium. 

b. Main pacemaker of the heart; initiates the impulse 
at rate of 60-100 beats per minute. 

c. Has sympathetic and parasympathetic innervation 
affecting both heart rate and strength of contrac- 


tion. 
3. Atrioventricular (AV) node. 
a. Located at the junction of the right atrium and the 
right ventricle. 
b. Has sympathetic and parasympathetic innervation. 


c. Merges with bundle of His. 
d. Intrinsic firing rate of 40-60 beats per minute. 


Q 
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Sooo 
So M 


ST Segment 
e 
S-T Interval 


ES A z PEA 
X : di p — : N Left atrium 
E AV bundle 
(Bundle of His) 


Purkinje 
fibers 


Left ventricle 


Left bundle 
branch 


= ; nS x g 
RQ 


~\ Right bundle branch 


CTL Conduction pathways of the heart. 


4. Purkinje tissue. 
a. Right and left bundle branches of the AV node are 
located on either side of intraventricular septum. 
b. Terminate in Purkinje fibers, specialized conducting 
tissue spread throughout the ventricles. 
c. Intrinsic firing rate of 20-40 beats per minute. 
5,Conduction of a normal heart beat (normal sinus 
rhythm). 
a. Origin is in the SA node; impulse spreads through- 
out both atria, which contract together. 
b. Impulse stimulates AV node, is transmitted down 
bundle of His to the Purkinje fibers; impulse spreads 
throughout the ventricles, which contract together. 


Myocardial Fibers 

1,Muscle tissue: striated muscle fibers with more 
numerous mitochondria; exhibits rhythmicity of con 
traction; fibers contract as a functional unit (slidi - 
filament theory of contraction). ng 
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ial metabolism is essentially aerobic, x 


2. Myocard ous O, delivery, from the Coronar 


tained by continu 

arteries. 
3, Smooth 

vessels. 


muscle tissue is found in the walls of bloog 


Hemodynamics 
1. Stroke volume (SV): the amount of blood ejected 


with each myocardial contraction; normal range ig 

55-100 mL/beat. Influenced by: 

a. Left ventricular end diastolic volume (LVEDV): the 
amount of blood left in the ventricle at the end of 
diastole, also known as preload. The greater the dias. 
tolic filling (preload), the greater the quantity of 
blood pumped (Frank-Starling law). | 

b. Contractility: the ability of the ventricle to contract. 

c. Afterload: the force the LV must generate during 
systole to overcome aortic pressure to open the aor. 
tic valve. 

2. Cardiac output (CO): the amount of blood discharged 
from the left or right ventricle per minute. 

a. For average adult at rest, normal range is 4-5 L per 
minute. 

b. Determined by multiplying heart rate (HR) times 
stroke volume (SV). 

c. Cardiac index is CO divided by body surface area; 
normal range is 2.5-3.5 L/min. 

3. Left ventricular end diastolic pressure (LVEDP): pres- 
sure in the left ventricle during diastole. Normal range 
is 5-12 mmHg. 

4. Ejection fraction (EF): percentage of blood emptied 
from the ventricle during systole; a clinically useful 
measure of LV function. 

a. EF = stroke volume (SV)/left ventricular end dias- 
tolic volume ( LVEDV). 

b, Normal EF averages >55%; the lower the EF the 

: Aa rey the LV; <40% indicates heart failure 

Ing pressure: the difference between the 
venous and atrial pressures. 

S DaN atrial filling pressure is decreased during 
ehana oe contraction, and atrial filling !$ 

2 Bein Pit Pressure is affected by change 
tion and none Pressure; decreases during insp!"® 

ses during coughing or forced &! 


ration. 
: Bs return increases when blood volume 
6. Diastolic hee during hypovolemic sh of 
e th i € 
E rate and with heart ga with increased 
Spence) oxygen demand (MVO ) represen’ the 
'BY Cost to the m 2) TEP 


ic blood pressure (SBP), known 
“te Produce (RPP). 
wi 


in ib | 
activity and with HR and/or P" 


peripheral Circulation E 


ries (See Figure 4-5) 

| Transport oxygenated blood from areas of high pres- 
sure to lower pressures in the body tissues. The only 
exceptions are the umbilical vein (in utero) and the 
pulmonary veins. 

> Arterial circulation maintained by heart pump. 

3. Influenced by elasticity and extensibility of vessel 
walls and by peripheral resistance, amount of blood 


in body. 


Arterioles 
1, Terminal branches of arteries that attach to capillaries. 
2. Primary site of vascular resistance. 


Capillaries 

1. Include small blood vessels that connect the ends of 
arteries (arterioles) with the beginning of veins (ven- 
ules); form an anastomosing network. 

2. Function for exchange of nutrients and fluids between 
blood and tissues. 

3. Capillary walls are thin, permeable. 


Acending Aorta 


Superficial Temporal 
Maxillary 
External Carotid 
Internal Carotid 
Common Carotid 
— Vertebral 
oft Subciavian 
Aortic Arch 
Left Gastric 
Splenic 
Superior Mesenteric 


Renal 


- Radial 
Vins 


Faure 4.5) Circulatory system: Arteries. 
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Veins (See Figure 4-6) 

l. Transport dark, unoxygenated blood from tissues 
back to the heart. 

2. Larger capacity, thinner walls than arteries, greater 
number. 

3. One-way valves to prevent backflow. 

4. Venous system includes both superficial and 
deep veins (deep veins accompany arteries, while 
superficial ones do not). 

5. Venous circulation is influenced by muscle con- 
traction, gravity, respiration (increased return with 
inspiration), compliancy of right heart. 


Lymphatic System 

1. Includes lymphatics (superficial, intermediate, and 
deep), lymph fluid, lymph tissues, and organs (lymph 
nodes, tonsils, spleen, thymus, and the thoracic duct). 

2. Drains lymph from bodily tissues and returns it to 
venous circulation. 

3. Lymph travels from lymphatic capillaries to lym- 
phatic vessels to ducts to left subclavian vein. Lym- 
phatic contraction occurs by: 

a. Parasympathetic, sympathetic, and sensory nerve 
stimulation. 
b. Contraction of adjacent muscles. 


Circulatory system: Veins. 
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c. Abdominal and thoracic cavity pressure changes 
during normal breathing. 
d. Mechanical stimulation of dermal tissues. 
e. Volume changes within each lymphatic vessel. 
4. Major lymph nodes are submaxillary, cervical, axil- 
lary, mesenteric, iliac, inguinal, popliteal, and cubital. 
5.Contributes to immune system function: lymph 
nodes collect cellular debris and bacteria; remove 


excess fluid, blood waste, and protein molecules; and 
produce antibodies. 


Parasympathetic Stimulation 

(Cholinergic) 

1. Control located in medulla oblongata, cardioinhibi- 
tory center. 

2. Via vagus nerve (CN X), cardiac plexus; innervates the 
SA node, AV node and sparsely innervates myocar- 
dium; releases acetylcholine. 

3.Slows rate and force of myocardial contraction; 
decreases myocardial metabolism. 

4. Causes coronary artery vasoconstriction. 


Sympathetic Stimulation (Adrenergic) 

1. Control located in medulla oblongata, cardioaccel- 
eratory center. 

2. Via cord segments T1-T4, upper thoracic to superior 
cervical chain ganglia; innervates SA node, AV node, 
conduction pathways, and myocytes; releases epi- 
nephrine and norepinephrine. 

3. Causes an increase in the rate and force of myocardial 
contraction and myocardial metabolism. 

4. Causes coronary artery vasodilation. 

5. The skin and peripheral vasculature receive only post- 
ganglionic sympathetic innervation. Causes vasocon- 
striction of cutaneous arteries; sympathetic inhibition 
must occur for vasodilation. 

6. Drugs that increase sympathetic functioning are sym- 
pathomimetics (alpha or beta agonists); drugs that 
decrease sympathetic functioning are sympatholytics 
(alpha or beta antagonists or blockers). 


Additional Control Mechanisms 


1. Baroreceptors (pressoreceptors): main mechanisms 
controlling heart rate. 
a. Located in walls of aortic arch and carotid sinus; via 
vasomotor center. 
b. Circulatory reflex: respond to changes in blood 
pressure. 
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ə Increased BP results in parasympathetic stim 
lation, decreased rate ee Ce OE OOE Con 
traction; sympathetic inhibition, decreases 
peripheral resistance. he 

ə Decreased BP results in sympathetic stimulatig 
increased heart rate and blood pressure and 
constriction of peripheral blood vessels. 

o increased right atrial pressure Causes reflex acca) 
eration of heart rate. 

oreceptors. 
f Posie in the carotid body. 

b. Sensitive to changes in blood chemicals: O, CO, 
lactic acid. 

ə Increased CO, or decreased Oy or decreased py 
(elevated lactic acid) results in an increase jp 
heart rate. 

e Increased O, levels result in a decrease in hear 
rate. 

3. Body temperature. 

a. Increased body temperature causes heart rate to 
increase. 

b. Decreased body temperature causes heart rate to 
decrease. 

4. lon concentrations. 

a. Hyperkalemia: increased concentration of potas 
sium ions decreases the rate and force of contrac- 
tion, produces electrocardiographic (ECG) changes 
(widened PR interval and QRS, tall T waves). 

b. Hypokalemia: decreased concentrations of potas- 
sium ions, produces ECG changes (flattened T waves, 
prolonged PR and QT intervals); arrhythmias, may 
progress to ventricular fibrillation. 

c. Hypercalcemia: increased calcium concentration 


increases heart actions. 

d. Hypocalcemia: decreased calcium concentrations 
depresses heart actions. 

e. e increased magnesium is a Gb 
aum blocker which can lead t hythmias or cal 
diac arrest. gos 

f. asec decreased magnesium causes 

ar arrhythmias, co asm, 
and sudden death. aes 
o ripheral Resistance 
bidaa OAN resistance increases arterial 
e and pressure 
2. Decrea 
blood oe resistance decreases arterial 
3. Infi pressure. 
f oe arterial blood volume: viscosi" 
ot blood and di 


ameter of arterioles and capillaries 


Cardiovascular Examination: History, Systems Review, Tests, end Measures 261 


p Cardiovascular Examination: History, 


Systems Review, Tests, and Measures 


Past Medical History 
1. Other diagnoses, surgeries. 
History 2. Medications. 


1. Presenting symptoms. Note onset, progression, 
nature of symptoms, aggravating and alleviating fac- 
tors, insight into medical condition, level of activity 
in increasing or abating the symptoms. 

a. Chest pain, palpitations, shortness of breath. 
b. Fatigue: generalized feeling of tiredness, weakness. int. 
c. Palpitations: awareness by patient of heart rhythm reek od canter ae community. 
eao T fluttering, racing 2, Activities of daily living (ADLs); sleep. 
d. Dizziness, syncope (transient loss of conscious- Risk Factors (See Table 4-1) 
ness) due to inadequate cerebral blood flow. 1. Focus on social habits: smoking, diet. 
e. Edema: retention of fluid in tissues; swelling, espe- 2, Past and present level of activity. 
cially in dependent body parts/lower extremities; 
sudden weight gain. 


Risk Factors for Cardiovascular Disease 


Social History 

1. Current living situation, family/social support. 
2. Education level, employment. 

3. Lifestyle, risk factors. 
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Non-Modifiable Risk Factors 


Age Men >45 years sy women >55 years : 

Family History Cardiac event in 1st degree male relative <55 years or 1st degree female relative <65 years (1.5-2-fold relative 

| risk). Risk increases further with younger age of onset, number of events, and how close genealogically the 
relative is. 

Race African American 

| Gender Men > risk than pre-menopausal women. After menopause, the risk equalizes. 

| Modifiable Risk Factors 

Cholesterol oe lesterol: <200 mg/dL 

| pda <160 eal (if low risk for cardiac disease), <130 mg/dl {if intermediate risk for cardiac 

| disease), <100 mg/dl (if high risk for cardiac disease, have cardiac disease, or diabetes) 

| HDL cholesterol: >40 mg/dL (men) and >50 mg/dl (women) 

| Triglycerides: <150 mg/dl 

| Diabetes HgAIC <7% 

Diet Low fat, salt diet with balance of vegetables, fruits, grains, and meats. 

Hypertension Normal blood pressure: less than 120/80 mmHg 

‘Obesity Mass Index (BMI): 18.5-24.9 kg/m2 . 

we circumference: <40 inches [men) and <35 inches (women) 

Physical inactivity At least 30 minutes of activity, 5-7 days per week 

Tobacco Smoking cessation, regardless of time smoked, reduces risk. 


| Adapted from Greenland et al., 2010; World Heart Federation, American Heart Association. 
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Physical Examinatior 


Cardiovascular Systerr 


Examine Skin 


1. Observe for possible signs of decreased cardiac output 
and low oxygen saturation, including: 
a. Cyanosis: bluish color of the skin, nail beds, lips, 
and tongue. 
b. Pallor: washed out, absence of pink, rosy color. 
c. Diaphoresis: excess sweating and cool, clammy skin. 


Examine Pulse 


1. Rhythmical throbbing of arterial wall as a result of 
each heartbeat; note rate and rhythm. 

2. Influenced by force of contraction, volume and viscos- 
ity of blood, diameter and elasticity of vessels, emo- 
tions, exercise, blood temperature, and hormones. 

3. Determine pulses; palpate for 30 seconds with regular 
rhythm, 1-2 minutes with irregular rhythm (Table 4-2). 

a. Apical pulse or point of maximal impulse (PMI): 

patient is supine, palpate at 5th interspace, midcla- 
vicular vertical line (apex of the heart); may be dis- 
placed upward by pregnancy or high diaphragm; 
may be displaced laterally in congestive heart fail- 
ure, cardiomyopathy, ischemic heart disease. 

b. Radial: palpate radial artery, radial wrist at base of 
thumb; most common monitoring site. 

c. Carotid: patient is lying down with head of bed 
elevated; palpate over carotid artery, on either side 
of anterior neck between sternocleidomastoid 
muscle and trachea. 

e Assess one side at a time to reduce the risk of 
bradycardia through stimulation of the carotid 
sinus baroreceptor, which produces a reflex drop 
in pulse rate or blood pressure. 

d. Brachial: palpate over brachial artery, medial aspect 
of the antecubital fossa; used to monitor blood 
pressure. Best in infants. 

e. Femoral: palpate over femoral artery in inguinal 
region. 

f. Popliteal: palpate over popliteal artery, behind the 
knee with the knee flexed slightly. 

g. Pedal: palpate over dorsalis pedis artery, dor- 
sal medial aspect of foot; used to monitor lower 
extremity circulation. 


Table 4-2 


Grading Scale for Peripheral Pulses 


0 Absent pulse, not palpable 

l+ Pulse diminished, barely perceptible 
2+ ———__ Easily palpable, normal 

Z+ Full pulse, increased strength 

(= ing pulse 
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4. Determine heart rate (H R). 
al HR. 
a. baer it and teenagers: 60- 100 beats per mi 
(bpm); 40-60 bpm in aerobically trained. 
e Children: 60-140 bpm. 
e Newborn: average is 127 bpm; normal range 
90-164 bpm. ; 

b. Tachycardia: >100 bpm. Exercise commonly results 
in tachycardia. Compensatory tachycardia can be 
seen with volume loss (surgery, dehydration). 

c. Bradycardia: <60 bpm. i 

5 Postural Tachycardia Syndrome: sustained heart rate 
increase 2 30 beats per minute within 10 minutes of 
standing (2 40 beats per minute in teenagers). 

6. Pulse abnormalities. 

a. Irregular pulse: variations in force and frequency; 
may be due to arrhythmias, myocarditis. 

b. Weak, thready pulse: may be due to low stroke vol- 
ume, cardiogenic shock. 

c. Bounding, full pulse: may be due to shortened ven- 
tricular systole and decreased peripheral pressure; 
aortic insufficiency. 


Nute 


Examine Heart Sounds 

1. Auscultation: the process of listening for sounds 
within the body; stethoscope is placed directly 
on chest. Note intensity and quality of heart 
sounds. 

2. Patient position: supine. 

3. Auscultation landmarks. 
a. Aortic valve: located at the second right intercostal 

space at the sternal border. 


b. Pulmonic valve: located at the 2nd left intercostal 
space at the sternal border. 


c. Tricuspid valve: located at the 4th left intercostal 
space at the sternal border. 

d. Mitral valve: located at the 5th left intercostal space 
at the midclavical area. 

S1 sound (“lub”): normal closure of mitral and tricus 

Pid valves; marks beginning of systole. Decreased 

first-degree heart block. 

5. $2 sound (“dub”): normal closure of aortic and pul- 


monary valves; marks ode 
i r end of systole. Decrease 
aortic stenosis. 


. Murmurs: extra sounds. 


a. Systolic: falls betw -dicate val 
vular disease een S1 and S2. May indica 


normal. (eg. mitral valve prolapse) or may 


b. Diastolic: falls betwee 


c. Grades of heart m ‘ udible 
murmur) to grad urmurs: grade 1 (softest 4 


n S2 and S1. Usually indi- 


5 the chest). e 6 (audible with stethoscoPé ° 
. Thrill: l 
lar or eee normal tremor accompanying 4 vas 


c murmur; felt on palpation. 


Cardiovascular Examination: History 


A adventitious sound or murmur (blowing 
7 oat Jof arterial or venous origin; common in carotid 
femoral arteries; indicative of atherosclerosis. 
aie D rhythm: an abnormal heart rhythm with 
N sounds in each cycle; resembles the gallop of a 


et associated with ventricular filling; occurs soon 
after $2; in older individuals may be indicative of 
congestive (LV) heart failure. 

b. $4: associated with ventricular filling and atrial 
contraction; occurs just before S1. S4 is indicative 

of pathology; e.g., coronary heart disease (CAD), 

myocardial infarction (MI), aortic stenosis or 

chronic hypertension. 


Examine Heart Rhythm 
\ Electrocardiogram (ECG): 12-lead ECG provides 
information about rate, rhythm, conduction, areas of 
ischemia, and infarct, hypertrophy, electrolyte imbal- 
ances, and systemic pathologies (COPD, cerebral 
T-waves, etc. ). 
2. Normal cardiac cycle (normal sinus rhythm) (see Fig- 
ure 4-4). 
a. P wave: atrial depolarization. 
b.P-R interval: time required for impulse to travel 
from atria through conduction system to Purkinje 
fibers. 


c QRS wave: ventricular depolarization. 
d. ST segment: beginning of ventricular repolarization. 
e T wave: ventricular repolarization. 
f. QT interval: time for electrical systole. 

3.Calculate heart rate: count number of intervals 
between QRS complexes in a 6-second strip and mul- 
uply by 10. With irregular heart rates, use the longest 


strip possible (up to 1 minute) for a more accurate 
assessment of heart rate. 


à Etiology: ischemic conditions of the myocardium, 
electrolyte imbalance, acidosis or alkalosis, hypox- 
emia, hypotension, emotional stress, drugs, alco- 
hol, caffeine. 

Ventricular arrhythmias: originate from an ectopic 

Maus in the ventricles (outside the normal conduc- 
ton system). 

Significant in adversely affecting cardiac output. | 
Premature ventricular contractions (PVCs): 
à Premature beat arising from the ventricle; 
occurs occasionally in the majority of the 
normal Population. On ECG: no P waves 
eee and wide QRS that is saree 
ou nee by a long compensatory pale ; 

al VCS: >6 per minute, paired or in sequen 


Dh ‘uns, multifocal, very early pvc (R on T 
“nomena). 
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° Ventricular tachycardia (VT): a run of four or 

more PVCs occurring sequentially; very rapid 

rate (150-200 bpm); May occur paroxysmally 

(abrupt onset); usually the result of an ischemic 

ventricle. On ECG: wide, bizarre QRS waves, no 

P waves. Seriously compromised cardiac output. 

° NSVT (non-sustained ventricular tachycardia): 
a run of four or more consecutive beats in dura- 
ion, terminating spontaneously in less than 
30 seconds. 

© VT (sustained ventricular tachycardia): VT >30 
seconds in duration and/or requiring termina- 
tion due to hemodynamic compromise in less 
than 30 seconds. 

Ventricular fibrillation (VF): a pulseless, emer- 

gency situation requiring emergency medical 

treatment: cardiopulmonary resuscitation (CPR), 
defibrillation, medications. Characterized by 
chaotic activity of ventricle originating from mul- 
tiple foci; unable to determine rate. On ECG: 
bizarre, erratic activity without QRS complexes. 

No effective cardiac output; clinical death within 

4-6 minutes. 

Atrial arrhythmias (supraventricular): rapid and 

repetitive firing of one or more ectopic foci in the 

atria (outside the sinus node). 

e On ECG, P waves are abnormal (variable in 
shape) or not identifiable (atrial fibrillation). 

e Rhythm may be irregular: chronic or occurring 
paroxysmally. 

e Rate: rapid with atrial tachycardia (140-250 
bpm), atrial flutter (250-350 bpm); fibrillation 
(>300 bpm). 

ə Cardiac output is usually maintained if rate is 
controlled; may precipitate ventricular failure in 
an abnormal heart. 

d. Atrioventricular blocks: abnormal delays or failure 
to conduct through normal conducting system. 

o First-, second-, or third- (complete) degree atrio- 
ventricular blocks; bundle branch blocks. 

ə If ventricular rate is slowed, cardiac output 
decreased. 

e Third degree, complete heart block is life threat- 
ening: requires medications (atropine), surgical 
implantation of pacemaker. 

6. Metabolic and drug influences on the ECG. 

a. Potassium levels. 

e Hyperkalemia: widens QRS, flattens P wave, T 
wave becomes peaked. : 

e Hypokalemia: flattens T wave (or inverts), pro- 
duces a U wave. 

ium levels. 
b. ae widens QRS, shortens QT interval. 

Hypocalcemia: prolongs QT interval. M 

4 Hypothermia: elevates ST segment; slows rhythm. 
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4-4 
d. Digitalis: depresses ST segment, flattens T wave (or 


| er 
inverts), QT shortens. Pediatric lood Pressure by Age (mmHg) | s . 
e. Quinidine: QT lengthens, T wave flattens (or |. a SYSTOLIC BP DIASTOLIC Bp 
inverts), QRS lengthens. AGE 47-84 35-53 
f. Beta blockers (e.g., propranolol [Inderal]): decreases Neonate (96 hr) 
heart rate, blunts heart rate response to exercise. infant (1-12mo) 72-104 37-56 
g. Nitrates (nitroglycerin): increases heart rate. avn 86-106 42-63 
h. Antiarrhythmic agents: may prolong QRS and QT Toddler (1-4 yr 89-112 46-72 
intervals. Preschooler (3-5 yr) 

7. Holter monitoring: continuous ambulatory ECG School-age (6-9 yr) 97-115 57-76 
monitoring via recording of cardiac rhythm for up to oreadolescent (10-11 yr) 102-120 61-80 
ees 110-131 64-83 
a. Used to evaluate cardiac rhythm, transient symp- | Adolescent (12-15 yr) 

toms, pacemaker function, effect of medications. Novak C and Gill P. Pediatric Vital Signs Reference Chart. PedsCases.com, 
b. Allows correlation of symptoms with activities April 21, 2016. 
(activity diary). 
Examine Blood Pressure (BP) 
(See Tables 4-3 and 4-4) e Many people will need two or more types of 
1. Determine BP. Brachial BP is measured in right arm medication to control their BP. | 
using standard measurement practices and an appro- e Risk factors for high BP include socioeconomic 
priately sized cuff. It is recommended that at least 2 status and psychosocial stress. 
BP readings be taken at a 1-min interval and values b. Hypotension: a decrease in BP below normal; blood 
averaged. pressure is not adequate for normal perfusion/ 
a. Hypertension: an increase in BP above normal; see oxygenation of tissue (MAP [mean arterial pres- 

Table 4-3. sure] is <50) may be related to bed rest, drugs, 

e Under 2017 guidelines, an estimated 46% of US arrhythmias, blood loss/shock, or myocardial 
adults have high BP. infarction. 

ə Medications are prescribed for Stage I hyperten- c. Orthostatic hypotension: drop in BP that accompa- 
sion if a patient has already had a heart attack or nies change from supine to standing position. 
stroke or is at high risk of heart attack or stroke in ° Initial BP and HR assessment when patient 
the presence of diabetes, chronic kidney disease, supine, at rest for >5 minutes. 
or atherosclerotic risk. e Patient moves directly to stan ding position and 


e Individuals without high risk are advised to repeat BP and HR assessment immediately and 
improve their lifestyles—lose weight, eat healthy, again at 3 minutes 


exercise more, limit alcohol, avoid smoking. e A patient is orthostatic if the systolic BP drops >20 
: ab or if the diastolic BP drops >10 mmHg. 
ommon symptoms include lightheadedness 


dizziness, loss of 
d Pediatrie Be balance, and leg weakness. 


2017 ACC/AHA Blood Pressure Guidelines* ° BP values in children V i ight, and 
aoo. Tn a A gender. ary with:age height 


bs e, = = 2 | e Children should be 
: z atric chart: BP level 

: aes Percentile. 
er age 13, | i i y 
Sias evels defining high BP are the sam 
2. Mean arterial 


within the | 


checked yearly using a pedi- 
s based on gender, age, and 


Stage 1 
Stage 2 atleast 140 or at least 90 
Hypertensive crisis  >180 and/or  >120 


*2017 ACC/AHA Guideline for the Prevention, Detection, Evaluation, and 
Management of High Blood Pressure in Adults. J Amer C Cardiology, 71 9) 
May 2017. ‘hae 


importa divided by 3, 
c. Normal “tant clinical measure in critical care. 
MAP is 70-110 mmHg, 


ine Respiration 
ine rate, depth of breathing, 
I Normal adult respiratory rate (RR) ls 12-20 breaths 
pet minute. : 
b Normal newborn RR is 30-40 breaths per minute. 
Normal child RR is 20-30. 
4 rachypnea: an increase in RR 2 22 breaths per minute. 
: pradypnea: a decrease of RRs 10 breaths per minute. 
¢ Hyperpnea: an increase in depth and rate of 
breathing. 
}, Dyspnea: shortness of breath, 
a Dyspnea on exertion (DOE): brought on by exer. 
cise or activity. 
b, Orthopnea: inability to breathe when ina reclining 
or supine position. 
« Paroxysmal nocturnal dyspnea (PND); sudden ina- 
bility to breathe occurring during sleep. 
d. Dyspnea scale (Table 4-5) (Borg, 1982). 
3, Auscultation of the lungs: assess respiratory sounds, 
a, Normal breath sounds. 
b, Assess for adventitious sounds, 
e Crackles (rales): rattling, bubbling sounds; may 
be due to secretions in the lungs. 
e Wheezes (rhonchi): whistling sounds. 
4, Assess cough: productive or nonproductive, strong or 
weak, coordinated or uncoordinated, consistency and 
color of any secretions. 


Examine Oxygen Saturation 
1, Use pulse oximetry, an electronic device that mea- 
sures the degree of saturation of hemoglobin with 


oxygen (SaO,). Normal values are 98%-100% 
oxygen, 


“Modif 


ed Borg Dyspnea Scale (Borg, 1982) 
‘ Nothing at all 
iz Very, very slight (just noticeable) 
| Very slight 
Slight 


Moderate 
Somewhat severe 
Severe 
Severe 


Very severe 
Very severe 


z Very, very severe (almost maximal) 
Maximal 
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Table 4-6 | 


| Anginal Scale 

| l+ Light, barely noticeable 

| a+ Moderate, bothersome 

|34 Severe, very uncomfortable 

| de Most severe pain ever experienced 


2. Provides an estimate of PaO, (partial pressure of 
oxygen) based on the oxyhemoglobin desaturation 
curve, 

3. Hypoxemia: abnormally low amount of oxygen in 
the blood (saturation levels below 90% which corre- 
sponds to a PaO, of 60 mmHg), 

4. Hypoxia: low oxygen level in the tissues. 

5. Anoxia: complete lack of oxygen. 


Examine Pain 


1, Chest pain may be cardiac or noncardiac in origin. 

2. Ischemic cardiac pain (angina or myocardial infarc- 
tion): diffuse, retrosternal pain; or a sensation of 
tightness, achiness, in the chest; associated with 
dyspnea, sweating, indigestion, dizziness, syncope, 
anxiety (see anginal descriptions in Acute Coronary 
Syndromes). 

3. Symptoms more likely in women: indigestion or gas- 
like pain, dizziness or nausea, unexplained weakness 
or fatigue, discomfort or pain between the shoulder 
blades, recurring chest discomfort, sense of impend- 
ing doom. 

4. Rate pain using Anginal scale (Table 4-6). 

5. Referred pain. 

a, Cardiac pain can refer to shoulders, back, arms, 
neck, or jaw. 

b, Pain referred to the back can occur from dissecting 
aortic aneurysm. 


Examine Condition of Extremities 

1. Examine for diaphoresis: excess sweating can be asso- 
ciated with decreased cardiac output. 

2, Examine arterial pulses: decreased or absent pulses 
associated with peripheral artery disease (PAD); 
examine bilaterally starting with most distal pulses. 
a, Lower extremity: position patient supine, check 

femoral, popliteal, dorsalis pedis, posterior tibial 
b. ———— check radial, brachial, and carotid 
pulses. 
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3. Examine skin color. 

a. Cyanosis: bluish color related to decreased car- 
diac output or cold; especially lips, fingertips, nail 
beds. Pen 

b. Pallor: absence of rosy color in light-skinned indi- 
viduals, associated with decreased peripheral blood 
flow, PAD. 

c. Rubor: dependent redness with PAD. 

4. Examine skin temperature. 
5. Examine for skin changes. 

a. Clubbing: curvature of the fingernails with soft tis- 
sue enlargement at base of nail: associated with 
chronic oxygen deficiency, chronic pulmonary dis- 
ease, or heart failure. 

b. Trophic changes: pale, shiny, dry skin, with loss of 
hair is associated with PAD. 

c. Fibrosis: tissues are thick, firm, and unyielding. 

e Stemmer’s sign: dorsal skin folds of the toes or 
fingers are resistant to lifting; indicative of fibrotic 
changes and lymphedema. 

d. Abnormal pigmentation, ulceration, dermatitis, 
gangrene is associated with PAD. 

e. Temperature: decrease in superficial skin tempera- 
ture is associated with poor arterial perfusion. 

6. Examine for pain. 

a. Intermittent claudication (IC): pain, cramping, 
and lower extremity fatigue occurring during exer- 
cise and relieved by rest, associated with PAD. 

b. IC pain is typically in calf; may also be in thigh, 
hips, or buttocks. 

c. Patient may experience pain at rest with severe 
decrease in arterial blood supply; typically in fore- 
foot, worse at night. 

7. Examine for edema. 

a. Measure girth measurements using a tape measure 
at regular intervals, or volumetric measurements 
using a volumeter (useful with irregular body parts, 
such as hand or foot). 

b. Pitting edema (indentation): depression is main- 
tained when finger is pressed firmly; grading scale 
(see Table 4-7). 

c. Peripheral causes of edema include chronic venous 
insufficiency and lymphedema. 

d. Bilateral edema is associated with congestive heart 
failure. 


Tests of Peripheral Venous Circulation 
1. Examine venous system before arterial; venous insuf- 
ficiency can invalidate some arterial tests, 
2. Percussion test: determines com 
saphenous vein. 
a. In standing, palpate one segment of vein whil 
percussing vein approximately 20 cm higher, = 


b. If pulse wave is felt by lower hand, the i 
' in ening 
valves are incompetent. ee 


petence of gr eater 


— ocale for Edema 
rading Scale for 
. Mild, barely perceptible indentation; <'⁄4 inch pitting 
+ ? > 
te, easily identified depression; returns to normal 
4 wert 15 cia V4—-Y inch pitting 
Severe, depression takes 15-30 seconds to rebound: 
Y=] inch pitting 
Very severe, depression lasts for >30 seconds or more: 
>] inch pitting 


3+ 


A+ 


3. Trendelenburg test (retrograde filling test): determines 
competence of communicating veins and saphenous 
system. 

a. Patient is positioned in supine with legs elevated to 
60° (empties venous blood). 

b. Tourniquet is then placed on proximal thigh 
(occludes venous flow in the superficial veins). 

c. Patient is then asked to stand. 

d. Examiner notes whether veins fill in normal pat- 
tern. Should take approximately 30 seconds. 
4. Venous filling time: Examine time necessary to refill 
veins after emptying. 
a.With patient supine, passively elevate lower 
extremity to approximately 45° for 1 minute, then 
place in dependent position. Note time for veins 
to refill. 

b. Delayed filling (>15 seconds) is indicative of 
venous insufficiency. 

5. ii iro examination using an ultrasonic 
a. Demin E binos rf noo a i 

cokes ra Ka flow within a vessel; useful in 
b. Darpita or ate arterial diseases. 

satel ete = Placed over large vessel; ultrasound 

causes an au ict movement of blood 

c. Useful in locating pre oe ee 

palpable pulses and measu! 


in : i 
6. Ai 8 Systolic BP in extremities, 


recorde i ; 
time to oe increasing volume with cu” 
eC to baseline with cuff deflation. 


` ~Oomparison t 
ests bd * 
and up onto toes, Performed in sitting, standing 


1o8ts of Per ipheral 


sanki brachial in d 
ty (LE) Pressure di b 
pressure, Ivid 


Arterial Circulation 
I): the ratio of lower art" 
ed by upper extremity (u 


a. Pt is posi $ 
itio r 
= Supine and at rest for 5 minutes- 


Cardiovascular Examination: History 


cuff is inflated to occlude blood flow tempo. 

b. arily, then deflated. Examiner listens for return of 

opo rmed in UE at brachial artery; LE at posterior 

t bial and dorsalis pedis arteries, 

q.ABlindices (Table 4-8). = 

» ABI assists in risk stratification for cardiovascu- 
lar disease: <0.90 is associated with 2- to 4-fold 
increased risk for cardiovascular events and death, 

¢ ABI <0.50: increased risk of progression to severe or 
critical limb ischemia in 1 year, 

Clinically significant change in ABI is 50.15 or 
50.10 in patients with symptoms. 

» Rubor of dependency. Examine color changes in skin 
during elevation of foot followed by dependency 
(seated, hanging position). 

a. With insufficiency, pallor develops in elevated posi- 
tion; reactive hyperemia (rubor of dependency) 
develops in dependent position. 

b. Changes that take longer than 30 seconds are also 
indicative of arterial insufficiency. 

3.Examine for intermittent claudication: exercise- 
induced pain or cramping in the legs that is absent at 
rest. Usually calf pain, but may also occur in buttock, 
hip, thigh, or foot. 

a. Treadmill test: have patient walk on a level grade, 
1 mph; note level of claudication pain (Table 4-9) 
and time of test pain was experienced. 

b. Higher levels of claudication may be acceptable 
during the exercise test. 

c Examine for coldness, numbness, or pallor in the 
legs or feet; loss of hair over anterior tibial area. 

d. Leg cramps may also result from diuretic use with 


hypokalemia. 


Table 4-8 


Significance of Ankle Brachial Index Values 


>. Indicates non-compliant arteries 
1.00-1.40 Normal 
kiia Xi) Borderline 
$09 Abnormal 
Sts Severe arterial disease, risk for critical limb 
= = ischemia, may have pain at rest 


ete 


= 


{live Ratings of Pain with Intermittent Claudication 
Gre nee 
Minimal discomfort or pain 


iki PRY discomfort or pain; patient's ahention 92) 
| di 

Intense pain; patient's attention cannot veri 
awh 


Excruciating and unbearable pain 
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Examine Lymphatic System 


Po superficial lymph nodes: cervical, axillary, 
j epitrochlear, superficial inguinal. 
- Examine for edema, 


a. Visual inspection: note swelling, decreased range of 
motion, loss of functional mobility, 
b. Measure girth, 
3. Examine skin, 


a. Changes in skin texture, fibrotic tissue changes. 
b. Presence of papules, leakage, wounds. 

4. Changes in function (ADL, functional mobility, sleep). 

5. Paresthesias may be present. 

6. Lymphangiography and lymphoscintigraphy using 
radioactive agents (x-ray of lymph vessels); provides 
information about lymph flow, lymph node uptake, 
and backflow. 


J ee Ps 7. 
aE 


Chest X-Ray (Figure 4-7) 
1, Will reveal abnormalities of lung fluids, overall car- 
diac shape and size (cardiomegaly), aneurysm. 


Myocardial Perfusion Imaging 

(Figure 4-8) 

1. Used to diagnose and evaluate ischemic heart disease, 
myocardial infarction. 

2. Thallium-201 scan: thallium (or other radioisotope) 
is injected into blood via IV; radioisotopes concen- 
trate in normal tissue but not in ischemic or infarcted 
tissues (cold spots). 

3. Used to identify myocardial blood flow, areas of 
stress-induced ischemia (exercise test), old infarcts. 
4. Thallium stress test: used with exercise test (treadmill 

or bicycle ergometer); injected at peak exercise. 


-MTA Radiographic view: Demonstrates 
signs of congestive heart failure. 
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A 


right atrium P 


right ventricle ——— 


JCUCEKS:S Coronal T1MRI thoracic view of 
normal female. 


5. Positron emission tomography (PET); uses radio- 
active marker 18F-fluorodeoxyglucose (FDG). 


Echocardiogram 

1. Noninvasive test that uses ultrasound to assess inter- 
nal structures: size of chambers, wall thickness, ejec- 
tion fraction (EF), movement of valves, septum, 
abnormal wall movement. 


Cardiac Catheterization 

1. Passage of a tiny tube from brachial or femoral artery 
through aorta into blood vessels with introduction of 
a contrast medium into coronary arteries and subse- 


quent x-ray. 
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2, Provides information about anatomy of he 
great vessels, ventricular and valve function, 
mal wall movements. T 

3. Allows determination of ejection fraction (EF), 


art ang 
abnor. 


Central Line (Swan-Ganz Catheter) 
1. Catheter inserted through vessels into right side of 


heart. 

2, Measures central venous pressure (CVP), pulmon 
artery pressure (PA), pulmonary capillary wedge pres 
sures (PCWP). 


Cardiac MRI | 
1. Creates 3D images of the heart to investigate coronary 
arteries, aorta, pericardium, and myocardium. 


? > yi n a s M - -a Tii : US | f ` F. x 
Laboratory Tests and Vē 
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See Table 4-10 

1. Enzyme Changes Associated with Myocardial Infarc- 
tion (Thygesen et al, 2012) 

2. Rise and fall of cardiac troponin (I or T) >99th per- 
centile is the primary measure of myocardial infarc- 
tion. It must accompany one of the following: 

a. Symptoms of ischemia. 

b. New or presumed new ST changes on ECG. 

c. New loss of viable myocardium and/or new wall 
motion abnormality on imaging. 

d. Evidence of intracoronary thrombus via catheteti- 
zation or autopsy. 

3. Elevation of CK or CPK (serum creatine kinase or cre- 
atine phosphokinase) with concomitant elevation 
of CK-MB (serum creatine kinase MB) can also be 
assessed, but peaks between 12-24 hours. 


Serum Lipids 


1, Serum lipid Panel: used to determine coronary risk. 
(See Table 4-1.) 


Cardiovascular Exam; 
amination: History, Systems Review, Tests, and Measures 259 


resis and Values 


CLINICAL SIGNIFICANCE 


00% SaO 
nie Tin e HS 90% usually requires supplemental O, 
W. 4 yperoxygenation | in cardiac decompensation, COPD and some neuromuscular O 
on 45-45 mmHg i in Suk hypoventilation ° 
in hyperventilation pregna ye 
, ncy, pulmonary embolism, and anxi 

i, whole blood 7.35-7.45 ai .35 is acidotic, >7.45 is alkalotic = : 
| in respiratory alkalosis: hyperventilation is, liver di E 
i in metabolic alkalosis: vomiting, Dolenta d nae an e depletion r 

i in respiratory acidosis: hypoventilation, COPD, respiratory depressants, myasthenia 
in metabolic acidosis (bicarbonate deficit): increased acids (diabetes, alcohol, starvation}: - 
renal failure, increased acid intake, and loss of alkaline body fluids : p 
iosastesis (Clotting /Bleeding Times) - 

Prothrombin time (PT) 11-15 sec T in factor X deficiency, hemorrhagic disease, cirrhosis, hepatitis drugs (warfarin) 


fort thromboplastin time (PTT) 25-40 sec T in factor VIII, IX, and X deficiency 


ternational normalized ratio {INR}: Ratio of Patients with deep vein thrombosis (DVT}, pulmonary embolism (PE), mechanical valves, atrial 
individual's PT to reference range 0.9-1.1 fibrillation (AF) on anticoagulation nus will hoe target al 2-3. Patients with these 
(ratio) conditions and/or genetic clotting disorders may have a target INR 3.5. 
Look for active signs of bleeding when treating these patients and use compensatory strate- 
gies to reduce fall risk. 


Bleeding time 2-10 min T in platelet disorders, thrombocytopenia 
‘Greactive protein (CRP) <10 mg/L T levels associated with T risk of atherosclerosis 
| >100 mg/L associated with inflammation and infection 
Guplete Blood Cell Covat (CBC), Adult Valves 
‘White Blood Cells (WBCs) Indicative of status of immune system 
| 4300-10,800 cells/mm? T in infection: bacterial, viral; inflammation, hematologic malignancy, leukemia, lymphoma, 
drugs (corticosteroids) 
| in aplastic anemia, B,, or folate deficiency 
With immunosuppression: T risk of infection | 
ical therapy considerations: 

pers beh demands in presence of fever and use of mask when WBCs <1000-2000 
| or Absolute Neutrophil Count (ANC) <500-1000 
Red Blood Cells (RBCs) T in polycythemia : 
Male: 4.6-6.2 106/uL L in anemia | 
Female: 4.2-5.9 105/uL 3 5 
; ; tig aoe tion: rheumatic or pelvic inflammatory disease, osteomyelitis used 
| ni reap rate (ESR) Tin linai ake ao eA, SLE, Hodgkin's disease 
Female <20 mm/br | 
| ematocrit sis, dehydration, shock | 
Mele 45% sor % of RBC of the whole blood i P eye mde h norrhage 
emale 37%- ical therapy considerations: | rdia. 
Po pendent) ne Sa 4 rds tolerance, T fatigue, and tachycardia 

i i ration, shock . s 

| hei (Hgb) + polycythemia, dehyd hemorrhage, RBC destruction (cancer, sickle cell disease) 
Female a g/dL Jin crate | considerations: Sieh ered | 
oe: 12-16 ical therapy € igue ia | 
bs dependen) iae | exercise tolerance, hasa - | 
rae Count + chronic leukemia, pore eukemia, aplastic anemia, cancer chemotherapy | 
900 cells/mm? tach therapy e levels so monitor for hematuria, petechiae, and other 
| Increased risk of a | 
| ‘ ng. 
| signs of active ret only 
| 


<20, $ light exercise only 
000: moderate exercar 
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Atherosclerosis 


Characteristics 

1. Disease of lipid-laden plaques (lesions) affecting 
moderate and large-size arteries. 

2. Thickening and narrowing of the intimal layer of the 
blood vessel wall from focal accumulation of lipids, 
platelets, monocytes, plaque, and other debris. 


Risk Factors (See Table 4-1) 


Characteristics 

1. Involves a spectrum of clinical entities ranging from 
angina to infarction to sudden cardiac death. 

2.An imbalance of myocardial oxygen supply and 
demand resulting in ischemic chest pain. 

3.Symptoms present when lumen is at least 70% 
occluded. 

4. New ST segment changes (>/=1mm) or T wave inver- 
sion in multiple leads. 


Angina Pectoris 

1.Chest pain or pressure due to ischemia; may be 
accompanied by Levine's sign (patient clenches fist 
over sternum). 

2. Represents imbalance in myocardial oxygen supply 
and demand; brought on by: 

a. Increased demands on heart: exertion, emotional 
stress, smoking, extremes of temperature, especially 
cold, overeating, tachyarrhythmias. 

b. Vasospasm: symptoms may be present at rest. 

3. Three major types of angina. 

a. Stable angina: classic exertional angina occurring 
during exercise or activity; occurs at a predictable 
rate-pressure product, RPP (HR ~ BP), relieved with 
rest and/or nitroglycerin. 

b. Unstable angina (preinfarction, crescendo angina): 
coronary insufficiency at any time without any pre- 
cipitating factors or exertion. Chest pain increases 
in severity, frequency, and duration; refractory to 
treatment. Increases risk for myocardial infarction 
or lethal arrhythmia; pain is difficult to control, 

c. Variant angina (Prinzmetal’s angina): caused by 
vasospasm of coronary arteries in the absence of 
occlusive disease. Responds well to nitroglycerin 
or calcium channel blocker long term. 
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4. Women more often describe sensations of discom 
fort, crushing, pressing, and bad ache when referting 
to angina. 

5.With angina, patients often describe shortness of 
breath, fatigue, diaphoresis, and weakness as symp- 
toms of ACS. 

6. Older adults present more often with atypical 
toms (absence of chest pain): dyspnea, diaphoresis, 
nausea and vomiting, and syncope. 


Myocardial Infarction (MI) 

(See Figure 4-9) 

1. Prolonged ischemia, injury, and death of an area of 
the myocardium caused by occlusion of one or more 
of the coronary arteries. 

2. Precipitating factors: atherosclerotic heart disease 
with thrombus formation, coronary vasospasm, or 
embolism; cocaine use. 

3. Zones of infarction. 

a. Zone of infarction: consists of necrotic, noncon- 
tractile tissue; electrically inert; on ECG ST-segment 
deviation >1 mm. 

b. Zone of injury: area immediately adjacent to cen- 
tral zone, tissue is noncontractile, cells under- 
going metabolic changes; electrically unstable; 
on ECG, see elevated ST segments in leads over 
injured area. 

c. Zone of ischemia: outer area, cells also undergoing 
metabolic changes, electrically unstable; on ECG, 
see T wave inversion. 


Superior vena cava 


Right atrium 


Right coronary artery 


Cirumflex branch 
of left coronary artery 


Left anterior 
descending artery 
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a mural: full thickness of myocardium, which is 2. Types of heart failure. 
often an ST elevated MI (STEMI). a. Left-sided heart failure (congestive 
p Nontransmural: subendocardial, subepicardial, intra- CHF); js characterized by ii heart failure, 
mural infarctions. Non-ST elevated MI (NSTEMI) edema, and low PEF pulmonary congestion, 
¢, Sites of coronary artery occlusion. i lood from the left Weatrile (13 due o backup of 
» inferior MI, right ventricle infarction a: (LA) and lungs, Occurs with i 3 10 the left atrium 
f upper conducti ny, distur- cle from ccurs with insult to the left ventri- 
cies pp uction system: nght coro- the heart hs as oo excessive workload of 
nary ypertension, valvular disease or c i- 
e Lateral MI, relire ectopy: circumflex artery, b ai defects); cardiac arrhythmias or heart Arie 
e Anterior MI, disturbances of lower conduction {ean aaah carne characterized by 
system: left anterior descending artery. ia pressure load on the right ventricle (RV) 
s Impaired ventricular function results in: Ta rite pulmonary vascular pressures; mitral 
a. Decreased stroke volume, cardiac output and ejec- AT ee H a lung disease (cor pulmo- 
tion fraction. : produces hallmark signs of jugular vein dis- 


tention and peripheral edema. 
Biventricular failure: severe LV pathology produc- 
ing back up into the lungs, increased PA pressure 


b. Increased end diastolic ventricular pressures, 
b. Electrical instability: arrhythmias, present in injured 


N 


and ischemic areas. and RV signs of HE 
3. Associated symptoms: muscle wasting, m thi 
Sudden Death Is Usually Due to osteoporosis. i CETA T a 
Significant Ischemia or Ventricular 4. Possible clinical manifestations of heart failure 
Arrhythmia (Table 4-11). 


5. Compensated heart failure: heart returns to func- 
ei | tional status with reduced cardiac output and exercise 
lure (HIF) (See tables tolerance. Control is achieved through: 
and 4-1 2 ee E o a. Physiological compensatory mechanisms: SNS stim- 

A ulation, LV hypertrophy, anaerobic metabolism, car- 
Definition and Characteristics diac dilatation, arterial vasoconstriction. 


1.A clinical syndrome in which the heart is unable to b. Medical therapy. l 
maintain adequate circulation of the blood to meet 6. Decompensated heart failure: structural or functional 


i its inability to eject and/or 
the metabolic needs of the body. change in heart leads to its inability to ej / 


5 mS 


Heart Failu 
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Table 4-11 


| Possible Clinical Manifestations of Cardiac Fanum 


Signs ond symptoms of pulmonary congestion: Dependent edema 
| Dyspnea, dry cough Weight gain 
| Orthopnea Ascites 
| Paroxysmal nocturnal dyspnea (PND) Liver engorgement [hepatomegaly] 
Pulmonary rales, wheezing 

Signs and symptoms of low cardiac output: Anorexia, nausea, bloating 
reeks Cyanosis (nail beds) 

| Tachycardia Right upper peent 

Light led , wines’ J ular vein is 

Cerebral zana ELS restlessness, confusion, ug een 

impaired memory, sleep disturbances a ro or tricuspid insufficiency 

Fatigue, weakness Murmurs 


Poor exercise tolerance 

| Enlarged heart on chest x-ray 

S, heart sound, possibly S, mae 
Murmurs of mitral or tricuspid regurgitanon 
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Table 4-12 


| Color Zones Associated with Clinical Manifestations of Heart Failure and Physical Ud Recommendations ) 
ZONECOLOR SIGNS AND SYMPTOMS = PHYSICAL THERAPIST RECOMMENDATIONS 


ERE ie, E i er re j áz 
x =f drat, pate 
= %. lena Be n 


Ar 


Yellow zone 


Weight gain of 2-3 lbs. in 24 hours 

Increa 

Peripheral edema; increased distal extremity swelling 
Increase in shoriness of breath with activity 
Orthopnea: increase in number of pillows needed 


Adapted from Shoemaker MJ, Dias KJ, Lefebvre KM, Heick JD, Collins SM. Physical therapist clinical practice guideline for the management of individuals with heart | 
failure. Phys Ther. 2020; 100: 14-43. 


accommodate blood within normal physiological demand by reducing heart rate and contractility; 

levels. control arrhythmias, chest pain; reduce blood 

a. Sudden or gradual onset. pressure. 

b. Can include signs/symptoms of right or left-sided 5. Calcium channel blocking agents (eg., diltiazem 
heart failure (dyspnea, fatigue, rales, peripheral [Cardizem, Procardia], amlodipine [Norvasc]): 
edema). inhibit flow of calcium ions, decrease heart rate, 

c. Requires immediate medical attention (ER visit, decrease contractility, dilate coronary arteries, reduce 
hospitalization, unplanned office visit). BP, control arrhythmias, chest pain. 

6. Antiarrhythmics (numerous drugs, four main 
classes): alter conductivity, restore normal heart 


rhythm, control arrhythmias, improve cardiac out- 


Medical and Surg 


Management | 7) put (€.g., quinidine, procainamide). 
Ca rdiovascule r DIS 7. Digitalis (cardiac glycosides): increases contractility 


and decreases heart rate; mainstay in the treatment 
Medications of CHF (e.g., digoxin). 

1. ACE Inhibitors (e.g., captopril [capoten], enalopril 8. Diuretics: decrease myocardial work (reduce preload 
[vasotec], lisinopril [zestril]): inhibit conversion and afterload), control hypertension, (e.g., furose™ 
of angiotension I to angiotension I, decreases Na ide [Lasix], hydrochlorothiazide [Esidrix]). 
retention and peripheral vasoconstriction in order to 9. Aspirin: decreases platelet aggregation; may p 


revent 
decrease blood pressure. myocardial infarction. 


2. Angiotension II receptor blockers (ARBs) (e.g., losar- 10. 


tan [cozaar]): blocks binder of angiotension II at 
the tissue/smooth muscle level, decreasing blood 
pressure. 

3. Nitrates (nitroglycerin): decrease preload through 
peripheral vasodilation, reduce myocardial oxygen 
demand, reduce chest discomfort (angina); may also 
dilate coronary arteries, improve coronary blood 
flow. 

4. Beta-1 adrenergic blocking agents (eg., ateno- 
lol [tenormin], metoprolol [Lopressor, Toprol 
XL], propranolol [Inderal}]): reduce myocardial 


Tranquilizers: decrease anxiety, sympathetic si 
Hypolipidemic agents (six major cholesterol-low’ 
ing drugs): reduce serum lipid levels when diet 4 
weight reduction are not effective (e.g. hole 
ramine [Questran], colestipol [Colestid], sim Ler 
tin [Zocor], lovastatin [Mevacor]). 


Activity Restriction 


1. Sue 
Acute MI: activity can be increased once the acul Mi 


peak in cardiac troponin levels). Aci" 
should be ]} c troponin leve ad 
Nias. pated to 5 METs or 70% of age P S 


11. 
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9 Acute heart failure: oxygen demand should not be 
increased in patients in acute or decompensated heart 
failure. Once they have been medically managed and 
no longer display signs of acute decompensation, 
their activity can be gradually increased while moni- 
toring hemodynamic response to activity. 


surgical Interventions 

|, Percutaneous transluminal coronary angioplasty 
(PTCA): under fluoroscopy, surgical dilation of a 
blood vessel using a small balloon-tipped catheter 
inflated inside the lumen; relieves obstructed blood 
flow in acute angina or acute MI; results in improved 
coronary blood flow, improved left ventricular func- 
tion, anginal relief. 

2. Intravascular stents: an endoprosthesis (pliable wire 
mesh) implanted during angioplasty to prevent 
restenosis and occlusion in coronary or peripheral 
arteries. May be coated with slow release medication 
to prevent more plaque buildup (drug-eluting stent, 
DES). 

3. Coronary artery bypass graft (CABG): surgical circum- 
vention of an obstruction in a coronary artery using 
an anastomosing graft (saphenous vein, internal 
mammary artery); multiple grafts may be necessary; 
results in improved coronary blood flow, improved 
left ventricular function, anginal relief. 
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4,.T iðn: ; i 

nga used in end-stage myocardial dis- 
se; €g., cardiomyopathy, ischemic heart disease, 
valvular heart disease. 

a. Heteroptics: involves leaving the natural heart and 
Piggybacking the donor heart. 

b. Orthotopic: involves removing the diseased heart 
and replacing it with a donor heart. 

c. Heart and lung transplantation: involves remov- 
ing both organs and replacing them with donor 
organs. 

d. Major problems posttransplantation are rejection, 
infection, complications of immunosuppressive 
therapy. 

5. Ventricular assist device (VAD): an implanted device 
(accessory pump) that improves tissue perfusion 
and maintains cardiogenic circulation; used with 
severely involved patients; e.g., cardiogenic shock 
unresponsive to medications, severe ventricular 
dysfunction. 


Thrombolytic Therapy 

1. Administered for acute myocardial infarction. 

2. Medications activate body's fibrinolytic system, dis- 
solve clot and restore coronary blood flow (e.g., 
streptokinase, tissue plasminogen activator [TPA], 
urokinase). 


Py Peripheral Vascular Disease: Evaluation, 


Differential Diagnosis, and Prognosis 


usive Peripheral Arterial Disease 

AD) 

1. Chronic, occlusive arterial disease of medium- and large- 
sized vessels, the result of peripheral atherosclerosis. 

2, Associated with hypertension and hyper lipidemia; 
Patients may also have CAD, cerebrovascular disease, 


diabetes, metabolic syndrome, and a history of ned 
3. Diminished blood supply to affected extremities wl 
4 ae ae or ence ane 
I: pale on tion, dusky re 
: ly a ee exhibit intermittent claudica- 
tion, Pain is described as burning, searing, aiid 
lightness, or cramping. Occurs regularly and predi 
ably with walking and is relieved by rest. a 
“*ale stages: patients exhibit rest pain, muscle pay ! 
rophic changes (hair loss, skin and nail change a 
‘Critical Stenosis PAD: patients exhibit resting © 
8 ural Pain, skin ulcers, and gangrene. 
ects primarily the lower extremities. 


dependency. 


Diabetic Angiopathy 

1.An inappropriate elevation of blood glucose levels 
and accelerated atherosclerosis. 

2. Neuropathy a major complication. 

3, Neurotrophic ulcers, may lead to gangrene and 


amputation. 


Raynaud's Disease or Phenomenon 

1. Episodic spasm of small arteries and arterioles. 

2, Abnormal vasoconstrictor reflex exacerbated by expo- 
sure to cold or emotional stress; tips of fingers develop 
pallor, cyanosis, numbness, and tingling. 


3. Affects largely females. 
4. Occlusive disease is not usually a factor. 


Ter 


Varicose Veins | 
1. Distended, swollen superficial veins; tortuous in 


appearance. 
2, May lead to varicose ulcers. 
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Venous Thromboembolism (VTE) 

1. The formation of a blood clot in a deep vein that can 
lead to complications including deep vein thrombo- 
sis (DVT), pulmonary embolism (PE), or postthrom- 
botic syndrome (PTS). 

2. Mortality: incidence of 10%-30% within 1 month of 
diagnosis. 

3. Morbidity: 1/3 experiences another VTE within 10 years. 

4.Can become chronic: postthrombotic syndrome, 
leads to diminished quality of life. 


Deep Vein Thrombophlebitis 

1. Clot formation and acute inflammation in a deep vein. 

2.Usually occurs in lower extremity, associated with 
forced immobilization (bed rest, lack of leg exercise), 
surgery, trauma, and hyperactivity of blood coagula- 
tion or can be unprovoked. 

3. Signs and symptoms: may be asymptomatic early; 
progressive inflammation with tenderness to palpa- 
tion; dull ache, tightness, or pain in the calf; swell- 
ing, warmth, redness, or discoloration in the lower 
extremity; prominent superficial veins. 

4. Standardized risk assessment measure: use Wells Cri- 
teria Score for DVT (Table 4-13). 


Table 4-13 


Wells Criteria Score for DVT 


(treatment ongoing, or within 6 mo or palliative) 

Paralysis, paresis, or recent cast immobilization of the lower +1 
extremity 

Collateral superficial veins (nonvaricose) | +] 

Recently bedridden for >3 days or major surgery <4 wk +] 


— eine 


Localized tenderness along the distribution of the deep +1 
venous system 

Entire leg swollen +] 
Calf swelling at least 3 cm larger than asymptomatic side +] 
Pitting edema, confined to the symptomatic leg +] 
Previously documented DVT sf 
Alternative diagnosis to DVT as likely or more likely ~2 
Clinical probability of a DVT with score: 

DVT likely >2 
DVT unlikely 


Wells PS, et al. Does this patient have deep vein thrombosis? JAMA. 2006: 
29512):199-207 


- 


Vascular Dise 


5, Medical management. ga 
a. Anticoagulation therapy: is used to prevent $ 


om forming, prevent the existing clo 
aaas larger, and stabilize the clot through = 
inflammatory properties (e.g., low-molecyly. 
weight heparin [LMWH)]). | , 

b. LMWH is contraindicated in patients at high ris 
for bleeding. Patients at high risk are typically 
treated with unfractionated heparin [UFH]. 

c. Both LMWH and UFH are associated with heparin. 
induced thrombocytopenia (HIT) in a small per 
cent of patients (2%-3%). HIT is associated with 
a paradoxical increased risk for venous and arteria] 


thrombosis. 
d. Graded compression stockings (GCS). 


RED FLAG: Don’t use Homan’s sign (dorsiflexion sign) 
to diagnosis DVT; though it still may be in use, it has low 
sensitivity and specificity and is not diagnostic of DVT. 


Pulmonary Embolism 

1. Presents abruptly with chest pain and dyspnea, also 
diaphoresis, cough, and apprehension; requires emer- 
gency treatment. 

2. Life threatening: 20% with acute PE die almost imme- 
diately; 40% die within 3 months. 

3.Can result in chronic thromboembolic pulmonary 
hypertension with reduced oxygenation and pulmo- 
nary hypertension. 

4. Can lead to right heart dysfunction and failure. 


Chronic Postthrombotic Syndrome 

1.A combination of clinical signs and symptoms that 
persists after an LE DVT; thrombosis resolution is 
incomplete. 

2.Symptoms include pain, intractable edema, limb 
heaviness, skin pigmentation changes, and leg ulcers. 

3. Leads to reduced quality of life and impaired func 
tional mobility. 


Pipers Venous Stasis/Incompetence 
: neri it insufficiency: from fibroelastic dege” 
on of valve tissue, By the 
2. Classification: pe anon. 
a. Grade I: mild achi a KS 
i n , dilat 
i superficial veins. & minimal edema 
ae E increased edema, multiple dilated veins, 
anges in skin Pigmentation. 


c. Gra . , r 
de II; venous claudication, severe edema, 0“ 
neous ulceration. 


D 
ifferential Diagnosis of Peripheral 


ases (See Table 4-14) 


Risk factors 


—~ ential Diagnosis: Peripheral Vascular Diseases _ 


CHRONIC ARTERIAL INSUFFICIENCY 
Atherosclerosis Thrombosis 


Age: >60 years 


ing 
Diabetes mellitus 
Gender: slightly higher in men 
Dyslipidemia 
Hypertension 
inemia 


Hyperhomocyste 
Race (African American) 


Signs end symptoms: determined by location and degree of vascular involvement 


Pain Severe muscle ischemia/intermittent claudication 


Worse with exercise, relieved by rest 
Rest pain indicates severe involvement 
Muscle fatigue, cramping, numbness 
Paresthesias over time 


Usually calf, lower leg, or dorsum of foot 
May occur in thigh, hip, or buttock 


Decreased or absent pulses 
Pallor of forefoot on elevation 
Dependent rubor 

Pale, shiny, dry skin 

Loss of hair 

Nail changes 

Coolness of extremity 


pulseless, sudden onset 


and may appear punched out 


Adopted from Bickley L (2016) Bates’ Guide to Physical Examination and History Taking, 12th ed. Phi 


Acute arterial obstruction: distal pain, paresthetic, pale, 


May develop in toes, feet, or areas of trauma; pale or yellow 
to black eschar, gangrene may develop; regular in shape 
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Venous hypertension 
Varicose veins 
Inherited trait 
Gender: female 


Age 

Increased BMI 

Sedentary lifestyle/prolonged sitting 
Ligamentous laxity 


Minimal to moderate steady pain 

Aching pain in lower leg with 
prolonged standing or sitting 
(dependency) 

Superficial pain along course of vein 


Muscle compartment tenderness 


Venous dilatation or varicosity 

Edema: moderate to severe, especially after prolonged 
dependency 

Hemosiderin deposition: dark, cyanotic, thickened, brown 
skin 

Lipodermatosclerosis: fibrosing of the subcutaneous tissue 

May lead to stasis dermatitis, cellulitis 

Acute thrombophlebitis (deep venous thrombosis, DVT): calf 
pain, aching, edema, muscle tenderness, 50% asymp- 
tomatic | 

May develop at sides of ankles, especially medial malleolus | 
along the course of veins; gangrene absent; painful, shal- | 
low, exudative, and have granulation tissue in the base; __ 
irregular borders | 

ladelphia, Lippincott Williams & Wilkins. 
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iW 


Exercise Tolerance Test, ETT (Graded 


p cise Test, GXT) 


i se: to determine physiological respons A 
'ng a measured exercise stress (increasing wprkioa A 
lows the determination of functional exercise ee 
Y of an individual and detects presence of pen ; 
* Serves as a basis for exercise prescription. »¥™ = 
tom-limited ETT is typically administered prior 


i 


start of Phase II outpatient cardiac rehabilitation 
program and following cardiac rehabilitation as an 
outcome measure. 
b. Used as a screening measure for CAD in asympto- 
matic individuals. 
c. EIT with radionuclide perfusion: 
e A pharmacological stress test is used when patient 
is unable to perform a regular ETT. 
e Common medications used to increase cardiac 
demand are adenosine (increases heart rate), 
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dobutamine (increases contractility), and per- 
santine (vasodilates). 

e Imaging is used to detect decreased blood flow 
to myocardium. 

2. Testing modes. 

a. Treadmill and cycle ergometry (leg or arm tests) 
allow for precise calibration of the exercise workload. 

b. Step test (upright or sitting) can also be used for 
fitness screening, healthy population. 

3. ETT may be maximal or submaximal. 

a. Maximal ETT: defined by target endpoint heart 
rate. Maximal ETTs should only be completed in 
settings with ACLS (advanced cardiac life support) 
trained individuals with appropriate equipment 
to handle abnormal responses. Risk of abnormal 
responses increases significantly when working at 
intensities >85% of heart rate max. 

è Age predicted maximum heart rate. 
o 220 ~ age: high degree of error associated with 
it, especially in younger and older adults. 
o 208 - 0.7 x age: less error associated with this 
across different populations. 
e Heart-rate range (Karvonen’s formula): 60%-80% 
(HR max - resting HR) + resting HR = target HR. 

b. Submaximal ETT: symptom-limited or terminated 
at 85% of age predicted heart rate max; safe in all set- 
tings, used to evaluate the early recovery of patients 
after MI, coronary bypass, or coronary angioplasty. 

4. Continuous ETT: workload is steadily progressed. 

a. Step test: workload increases every 2-3 minutes, 
allowing the patient to reach steady state. 

b. Ramp test: workload increased every minute 
so patient is not permitted to reach steady state. 

5. Discontinuous (interval) ETT: allows rest in between 
workloads/stages; used for patients with more pro- 
nounced CAD. 

6. Positive ETT: indicates myocardial oxygen supply is 
inadequate to meet the myocardial oxygen demand; 
positive for ischemia. 

7. Negative EIT: indicates that at every tested physi- 
ological workload there is a balanced oxygen supply 
and demand. 

8. False-positive ETT: test is interpreted as positive but 
the patient does not have ischemia. 

9. False-negative ETT: test is interpreted as negative but 
the patient has ischemia. 

10. Functional 6-Minute Walk Test (6MWT): patients 
walk as far as they can in 6 minutes, taking as many 
rests as needed. Highly correlated to other ETT, sub- 
max and maximal VO,. 


Monitoring During Exercise 

and Recovery 

1. Patient appearance, signs and symptoms of excessive 
effort and exertional intolerance; examine for. 
a. Persistent dyspnea. 


b. Dizziness OT confusion. 

c. Anginal pain. pupe 

d. Severe leg claudication. 

e. Excessive fatigue. 

f. Pallor, cold sweat. 

g. Ataxia, incoordination. 

h. Pulmonary rales. 

2, Changes in HR: HR increases linearly as a function of 
increasing workload and oxygen uptake (VO,), pla. 
teaus just before maximal oxygen uptake (VO, max), 

3. Changes in BP: systolic BP should rise with increas. 
ing workloads and VO; diastolic BP should remain 
about the same. 

4. Rate pressure product (RPP): the product of systolic 
BP and HR (the last two digits of a five-digit number 
are dropped) is often used as an index of myocardial 
oxygen consumption (MVO,). 

a. Increased MVO, is the result of increased coronary 
blood flow. 
b. Angina is usually precipitated at a given RPP. 

5. Ratings of perceived exertion (RPE): developed by 
Gunnar Borg. Allows subjective rating of feelings dur- 
ing exercise and impending fatigue. Important to use 
standardized instructions to reduce misinterpretation. 
a. RPE increases linearly with increasing exercise 

intensity and correlates closely with exercise heart 
rates and work rates. 

b. RPE has intra-user reliability over time, but not 
inter-user reliability. Ratings can be influenced by 
psychological factors, mood states, environmental 
conditions, exercise modes, and age. 

c. RPE is an important measure for individuals who 
do not exhibit the typical rise in HR with exercise 
(e.g. patients on medications that depress HR, 
such as beta blockers). 

d. Borg scale: rates exercise intensity using numbers 
Ei 6 to 20, with descriptors from very, very ligh! 

vies O — hard (13) to very, very hard (19)- 
ean ra z rates exercise intensity using — 
a with descriptors from 0 (nothing at 

ty weak (1) to moderate (3) to strong (5) 

P aney strong (10). 

levels ($20 ) eh a arterial oxygen saturate 

ECG ch anges with e during, and after exercise 

exercise: healthy individual. 


a. Tachycardia: h à À J is 
tional to aiei rate increase is directly PrP 


b. Rate- elated sh 


oN 


~J 


ge 


a. Sipnifi CAD. i 
Ss estes oo yeardia: occurs at lower inten 
out seers deconditioned individ 


exertional arrhythmias: increased frequency of ven- 
ericulat arrhythmias during exercise and/or recovery. 
- sf segment depression; horizontal or downsloping 
depression, greater than 1 mm below baseline is 
indicative of myocardial ischemia. 
Delayed, abnormal responses to exercise, can occur 
hours later. 
,. Prolonged fatigue. 
b. Insomnia. 
c Sudden weight gain due to fluid retention. 
d.Hypotension, especially in patients with heart 
failure. 


Ambulatory Monitoring (Telemetry) 

1. Continuous 24-hour ECG monitoring. 

2 Allows documentation of arrhythmias and of ST 
segment depression or elevation, silent ischemia (if 
assessing via 12 leads only). 


Transtelephonic ECG Monitoring 
1.Used to monitor patients as they exercise at home. 


Activity Levels: METs (Metabolic 

Equivalents) 

1.MET: the amount of oxygen consumed at rest (sit- 
ting); equal to 3.5 mL/kg per minute. 

2.MET levels (multiples of resting VO,) can be directly 
determined during ETT: using collection and analysis 
of expired air; not routinely done. 

3. MET levels can be estimated during ETT during steady 
state exercise; the max VO, achieved on ETT is divided 


‘Metabolic Equivalent (MET) Activity Chart eee = 
Too low in energy level 
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by resting VO_; highly predictable with standardized 
testing modes. 


4, Can be used to predict energy expenditure during cer- 
tain activities (Table 4-15). 


Guidelines for Exercise Prescription 

1. The components of aerobic exercise: the FITT principle 
or Frequency, Intensity, Time, and Type of Exercise. 

2. Type (exercise mode). 

a. Cardiorespiratory endurance activities: walking, 
jogging, or cycling recommended to improve exer- 
cise tolerance; can be maintained at a constant 
velocity; very low interindividual variability. 

b. Dynamic arm exercise (arm ergometry): uses a 
smaller muscle mass, results in lower VO, max 
(60%-70% lower) than leg ergometry; at a given 
workload, HR will be higher, stroke volume lower; 
systolic and diastolic BPs will be higher. 

c. Other aerobic activities: swimming, cross-country ski- 
ing; less frequently used due to high interindividual 
variability, energy expenditure related to skill level. 

d. Dancing, basketball, racquetball, competitive activ- 
ities should not be used with high-risk, sympto- 
matic, and low-fit individuals. 

e. Early rehabilitation: activity is discontinuous 
(interval training), with frequent rest periods; 
progressing to continuous training. Interval train- 
ing can also be incorporated in vigorous training 


| "Standing, walking slowly (1 mph) 


\S-ouc, 
23 ro level, unless capacity is very low Level walking (2 mph), level bicycling (5 mph) 
hs m Too pit in ty 3 target heart rate reached Level walking (3 mph), bicycling (6 mph) 
oy Yes, if ee eerie lasing Walking (3% mph), bicycling (8 mph) 
| METs Recreational activities must be co 
iB , longer than 2 minutes Walking at brisk pace (4 mph), bicycling (10 mph) 
a s Yes Walking at very brisk pace (5 mph), bicycling 
[97 METs Ves (11 mph), swimming leisurely (20 yd/min) 
bg Jogging (5 mph), bicycling (12 mph) 
| METs Yes Running (5.5 mph), bicycling (13 mph), swimming 
[H MET Yes (30 yd/min) 
Running 6 mph = 10 METs, 7 mph = 11.5 MEB, 
>10 MET, Tae mis METs, 9 mph = 15 METs, 
Yes 10 mph = 17 METs; swimming 
à (>40 yd/min) ie 


: el hom: Fox, Naughton, Garman, Mod Concepts Cordiovas Dis, 177" 


4:25. American Heart Assc te 
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to allow patient to work at higher percentage of 
VO, max. 
f. Warm-up and cool-down activities. l 

e Gradually increase or decrease the intensity 
of exercise, promote circulatory and muscular 
adjustment to exercise. 

e Type: low-intensity cardiorespiratory endurance 
activities, flexibility (ROM) exercises, functional 
mobility activities. 

e Duration: 5~10 minutes. 

e Abrupt beginning or cessation of exercise is not 
safe or recommended. 

g. Resistive exercises: to improve strength and endur- 
ance in clinically stable patients. 

e Usually prescribed in later rehabilitation, after a 
period of aerobic conditioning. 

è Moderate intensities are typically used (eg., 
60%-80% of 1 repetition or 10 repetition maxi- 
mal voluntary contraction). 

e Monitor responses to resistive training using 
rate-pressure product (incorporates BP, a safer 
measure). 


RED FLAG: Carefully monitor HR, BP, and breathing 
| during resistive exercise; breath holding can result in | 

a Valsalva's maneuver (forceful exhalation against a 
| closed airway) with a dramatic increase in BP and a 
reduction of stroke volume and heart output. Proper 
training during resistance-training is especially | 
important (i.e, exhalation during lifting phase and 
inhalation during the lowering phase). Resistance 
training is contraindicated for patients with uncon- 
trolled hypertension or arrhythmias. 


h. Relaxation training: relieves generalized muscle 
tension and anxiety. 
e Usually incorporated following an aerobic train- 
ing session and cool-down. 
e Assists in successful stress management and life- 
style modification. 
3. Intensity: prescribed as percentage of functional 
capacity revealed on ETT, within a range of 40%-85% 
depending upon initial level of fitness; typical train- 
ing intensity is 60%-80% of functional capacity; 
lower training intensities may necessitate an increase 
in training duration; most clinicians use a combina- 
tion of HR, RPE, and METs to prescribe exercise inten- 
sity (eliminates problems that may be associated with 
individual measures). 
a. Heart rate. 
e Percentage of maximum heart rate achieved on 
ETT: without an ETT, 208 - 0.7 x age. 70%-85% 
HR max closely corresponds to 60%-80% of 
functional capacity or VO, max. 
° Estimated HR max is used in cases where sub 
maximal ETT has been given. is 


ə Heart rate range OF reserve (Karvonen’s formal 
see previous description). Can more dose 
approximate the relationship between HR 
vO, max, but increased variability in patients op 
medications. Problems associated with use Pre 

be exercise intensity. 


to prescr pa 
ə ae blocking affects the ability of HR and BP tg 
rise normally in response to exercise. 
o Pacemaker: can affect the ability of HR to rise in 
tress if it is fixed. 


response to an exercise $ 
e Environmental extremes, heavy arm work, iso. 


metric exercise, and Valsalva may affect HR and 


BP responses. ay 
b. Rating of perceived exertion, the original Borg RPE 


scale (6-20). : 

o Useful along with other measures of patient effon 
if beta blockers or other HR suppressers are used. 

o Problems with use of RPE alone to prescribe exer- 
cise intensity. 
o Individuals with psychological problems 

(e.g., depression). 

o Unfamiliarity with RPE scale; may affect selec- 
tion of ratings. 

c. METs, or estimated energy expenditure (VO. ). 

e 40%-85% of functional capacity (maximal 
METs) achieved on ETT. Without a maximal ETT, 
this is an estimation of workload. 

e Problems associated with use of METs alone to 
prescribe exercise intensity. 

o With high-intensity activities (e.g, jogging), 
need to adopt a discontinuous work pattem: 
walk 5 minutes, jog 3 minutes to achieve the 
desired intensity. 

o Varying skill level or stress of competition 
may affect the known metabolic cost of an 
activity. 

$ Environmental stresses (heat, cold, high 
humidity, altitude, wind, changes in terrain 
such as hills) may affect the known metabolic 
cost of an activity. 

4. Time (duration). 
> Fan phase may vary from 10 to 60 mit 
ies ing upon intensity; the higher the 
b "ty, the shorter the duration 
. Average conditioning time ; . -nutes for 
moderate intensi : is 20-30 minu 
ty exer 
C. Severely com x ase. 
efit fr Promised individuals may b&™ 
om multiple, sh i 
throughout the Ort exercise sessions $] 
d. day (eg. 3- to 10-minute sessions} 


-up and cool 7 
€g, 5-10 minutes Seng periods are kept co 


5. Frequency, 
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. three to five sessions/week for exercise at 
aderate intensities and duration, e.g., >5 MET. 
- Daily oF multiple daily sessions for low intensity 
exercise: eg <5 METS. 
ise and progressive physical activity regimens 
requite monitoring of heart rate and blood pres- 


RED FLAGS: Adverse responses to inpatient exercise 


mae to exercise termination (ACSM Guidelines, 

* Diastolic BP equal to or greater than 110 mmHg. 

° Decrease in systolic BP >10 mmHg during exercise. 

* Significant ventricular or atrial dysrhythmias with 
or without associated signs/symptoms. 

b Second- or third-degree heart block. 

° Signs/symptoms of exercise intolerance, including 
angina, marked dyspnea, and ECG changes sugges- 


gure, 
q, Progression. viie, 
,, Modify exercise prescription if: 
» HR is lower than target HR for a given exercise 


intensity. : 
e RPE is lower (exercise is perceived as easier) for a tive of ischemia. 
given exercise. 8. Exercise prescripti 
; . ption for post-PTCA (percutaneous 
e Symptoms of ischemia (eg., angina) do not transluminal coronary angioplasty). 
appear at a given exercise intensity. a. Wait to exercise vigorously approximately 2 weeks 
b. Rate of progression depends on age, health status, post-PTCA to allow inflammatory process to sub- 
functional capacity, personal goals, preferences. side. Walking program can be initiated immediately. 
c As training progresses, duration is increased first, b. Use post-PTCA ETT to prescribe exercise. 
then intensity. 9. Exercise prescription post-CABG (coronary artery 


bypass grafting). 

a. Limit upper extremity exercise while sternal ina- 
sion is healing. 

b. Avoid lifting, pushing, pulling for 4-6 weeks post- 


surgery. 


RED FLAGS: Consider reduction in exercise/activity with: 

* Acute illness: fever, flu. 

* Acute injury, orthopedic complications. 

¢ Progression of cardiac disease: edema, weight gain, 
unstable angina. 

* Overindulgence: e.g., food, caffeine, alcohol. 

*Environmental stressors: extremes of heat, cold, 

humidity, air pollution. 


Contraindications for Inpatient and 
Outpatient Cardiac Rehabilitation 


(Box 4-1) 


: m = 7 | j * | » ilit ti 
BOX 4-14 © Contraindications for Inpatient and Outpatient Cardiac Rehabilitation 


* Unstable Angina 

* Resting SBP >200 mmHg or DBP >110 mmHg 

' Onthostatic BP dr op of >20 mmHg with symptoms 
" Critical aortic stenosis 

* Acute Systemic illness or fever 

w trolled atrial or ventricular dysrhythmias 
NControlled sinus tachycardia 

: Pensated CHF 

è "degr ee AV block without pacemaker 

è ‘carditis or myocarditis 

, „cent embolism 

: Re bophiebitis . 
ET sting ST-segment depression or elevation (>2 M 

: Ncontrolled diabetes mellitus | 
= orthopedic conditions that prohibit ot hs hypokalemia. hyperkalemia, or hypovolemia. 
— Other Metabolic conditions, such as acute thyroiditis, ——_——— 


À oth 
Adan escription, 1 
trom ACSM's Guidelines for Exercise Testing and 4 


ed, 2017. 


_ 1. Program components: ADLs, selected 


2. Initial activities: low-intensity (2 
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e Increased stroke volume 


e Improved respiratory capacity during exercise 
e Improved functional capacity of exercising muscles 


e Decreased serum lipoproteins (cholesterol, triglycerides) 


e Improved glucose tolerance 
e improved blood fibrinolytic activity and coaguiability 


consumption 


Possible Effects of Physical Training/ 
Cardiac Rehabilitation (Box 4-2) 
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Length of hospital stay is commonly 3-5 days for uncom- 
plicated MI (no persistent angina, malignant arrhyth- 
mias or heart failure). 


Exercise/Activity Goals and Outcomes 

1. Initiate early return to independence in activities of 
daily living; typically after 24 hours or until the patient 
is stable for 24 hours; monitor activity tolerance. 

2. Counteract deleterious effects of bed rest: reduce risk 
of thrombi, maintain muscle tone, reduce orthostatic 
hypotension, maintain joint mobility. 

3. Help allay anxiety and depression. 


_ 4. Provide additional medical surveillance of patients 


5. Provide patient and family education. 
6. Promote risk factor modification. 


Exercise/Activity Guidelines 

i arm 

exercises, early supervised ambulation. mes 
-3 MET: rogress 

ing to 2 5 METs by discharge. 5) p : 


3. Post-MI: limited to 70% max HR and/or 5 : 
6 weeks post-MI. [Ot 5 METS until 


Effects of Physical Training/Cardiac Re 


BOX 4-2 © Possible Effects of Physical Training/Care PP o mmm 


, ; ise 
e Decreased HR at rest and during exercise; improved HR recovery after exercis 


e Increased myocardial oxygen supply and myocardial contractility, 


e Reduced body fat, increased lean body mass; successful weight reduction requires multifactorial 


e improvement in measures of psychological status and functioning: self-confidence and sense of wellbeing 
e Increased participation in exercise; improved outcomes with adherence to rehabilitation programming 
— Decreased angina in patients with CAD: anginal threshold is raised secondary to decreased myocardial oxygen 


— Reduced total and cardiovascular mortality in patients following myocardial infarction 
— Decreased symptoms of heart failure, improved functional capacity in patients with left ventricular systolic dysfunction 
— Improved exercise tolerance and function in patients with cardiac transplantation 
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habilitation 


myocardial hypertrophy 


interventions 


4. Short exercise sessions, two to three times a day; gradu- 
ally duration is lengthened and frequency is decreased. 
5. Postsurgical patients. 
a. Typically are progressed more rapidly than post 
MI, unless there was a peri-operative MI. 
b. Lifting activities are restricted, generally for 6 weeks. 


nal ee €g. persistent dyspnea, ang” 
3. Teach concepts of 
general activity 
conservation t 
(HEP). 
4. Provide emotional 
social work as need 


energy costs, fatigue monitoring 
guidelines, activity pacing, energ 
ques; home exercise p 


apron and assist with referral t° 


s 


> ; f 
i ambulation time: goal ° 


20-30 min 
mes 1-2 times per day at 4-6 weeks 


Post-MI, 


b. Upper and 
2. Elderly, irse “xtremity mobility exercises. _ 
und patients with multiple medial 


m a home cardiac rehabi! 


4, Patients should be skilled in self-monitoring proce- 
dures. i pey A Hige 
recommend family training in CPR and AED (auto- 
' mated external defibrillator) as indicated; emergency 
jifeline for some patients. 


hase 2: 


Eligible Patients 

į. Mi/acute coronary syndrome. 

2, CABG. 

3, PCI. 

4. Stable angina. 

5, Heart valve surgical repair or replacement. 

6. Heart or heart/lung transplantation. 

7, Heart failure. 

8. PAD may not be covered by insurance but this popu- 
lation benefits from a supervised exercise program. 


Exercise/Activity Goals and Outcomes 

1. Improve functional capacity. 

2. Progress toward full resumption of activities of daily 
living, habitual and occupational activities. 

3.Promote risk-factor modification, counseling as to 
lifestyle changes. 

4. Encourage activity pacing, energy conservation; stress 
importance of taking proper rest periods. 


Exercise/Activity Guidelines 
l. Outpatient program. 

a. Patients at risk for arrhythmias with exercise, 
angina, other medical problems benefit from 
outpatient programs with availability of ECG 
monitoring, trained personnel, and emergency 
support. 

b. Group camaraderie and support of program par- 
ticipants may assist in risk-factor modification and 
lifestyle changes. 

€ Frequency: 2-3 sessions/week. 

d. Duration: 30-60 minutes with 5-10 minutes of 
warm-up and cool-down. he 

e Programs may offer a single mode of training (e.g. 
walking) or multiple modes using a circuit train- 
ing approach (e.g., treadmill, cycle ergometer, arm 
ergometer); strength training. 

- Patients are gradually weaned from continuons 
Monitoring to spot checks and self-monitonng, — 

8 Suggested exit point: 9 MET functional capacity 


5 MET capacity is needed for safe resumption of 


ds most daily activities). 
““"ength training in Phase 2 programs. 
* Guidelines: after 3 weeks cardiac re 
POst-MI, or 8 weeks post-CABG. 


hab; 5 weeks 
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b. Begin with use of elastic bands and light hand 
weights (1-3 Ib). 

c. Progress to moderate loads, 12-15 comfortable 
repetitions, 


Patient and Family Education Goals: 
Continuation and Progression from 
Phase 1 Goals 


Phase 3: Comr 
Programs (Postacı 
Postdischarge fror 


Exercise/Activity Goals and Outcomes 

1. Improve and/or maintain functional capacity. 

2. Promote self-regulation of exercise programs. 

3. Promote lifelong commitment to risk-factor modifi- 
cation. 


Exercise/Activity Guidelines 

1. Location: community centers, YMCA, or clinical facil- 
ities. 

2. Entry level criteria: functional capacity of 5 METs, 
clinically stable angina, medically controlled arrhyth- 
mias during exercise. 

3. Progression is from supervised to self-regulation of 
exercise. 

4. Progression to 50%-85% of functional capacity, 3~4 
times/week, 45 minutes or more/session. 

5. Regular medical check-ups and periodic ETT generally 
required. 

6. Utilize motivational techniques to maintain compli- 
ance with exercise programs, lifestyle modification. 

7. Discharge typically in 6-12 months. 


Patient and Family Education Goals: 
Continuation and Progression from 
Phase 1 Goals 
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Goals and Outcomes 

1. Improve muscle strength and endurance. 

2. Enhance functional independence. 

3. Decrease cardiac demands during daily activities. 


Patient Criteria for Resistance Training 

1. American Association of Cardiovascular and Pulmo- 
nary Rehabilitation Guidelines. 

9. Post-MI: resistance training permitted if remain under 
70% max HR or 5 METs for 6 weeks post-MI, be cau- 
tious of Valsalva with resistance training. 
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3. Cardiac surgery: lower extremity resistance train- 
ing can be initiated immediately, in the absence of a 
peri-operative MI. Upper extremity resistance training 
should be avoided until soft tissue and bony healing 
has occurred: 6-8 weeks. 

4. Post-transcatheter procedure (PTCA, other): mini- 
mum of 3 weeks following procedure and 2 weeks of 
consistent participation in a supervised CR endurance 
training program. 

5. No evidence of the following conditions: congestive 
heart failure, uncontrolled dysrhythmias, severe val- 
vular disease, uncontrolled hypertension, and unsta- 


ble symptoms. 


Exercise Prescription 

1. Start with low resistance (one set of 10-15 repeti- 

tions) and progress slowly. 

2. Resistance can include: 

a. Weights, 50% or more of maximum weight used to 
complete one repetition (1 RM). 

b. Elastic bands. 

c. Light (1- to 5-lb) cuff and hand weights. 

d. Wall pulleys. 

3. Perceived exertion (RPE-Borg Scale) should range from 
11 to 13 (“light” to “somewhat hard”), but this needs to 
be correlated to hemodynamic response to activity. 

4. Rate-pressure product should not exceed that pre- 
scribed during endurance exercise. 


Exercise Prescrir 


s 24, A we | 
Considerations 


Heart Failure (HF) 
1. Patients demonstrate significant ventricular dysfunc- 


tion, decreased cardiac output, low functional capacities, 
2. Classification Systems (Table 4-16). 
3. Criteria for exercise training. 

a. Compensated or chronic HF; no signs of acute HE 

b. Exercise-induced ischemia and arrhythmias poor 
prognostic indicators. 

4. Exercise training. 

a. General guidelines for physical therapy (see 
Table 4-17). 

b. Assess for signs of decompensation at each visit: 
increased SOB; sudden weight gain; increased LE 
edema or abdominal swelling; increased pain or 
fatigue; pronounced cough, lightheadedness, or 
dizziness. 

c Monitor at rest and during activity. 

e Use RPE that is correlated with objective me 
sures of hemodynamic response (HR, BP RR. 
SpO,) and clinical signs of exertional] intolerance 


Classifications of Heart Failure ; 
Class |: mild HF 


FUNCTION AND SYMPTOMS 


No limitation in physical activity (up to 
6.5 METs); = rest, 
activity does not cause undue fatigue, 
palpitation, dyspnea, or anginal pain, 

Slight limitation in physical activity {up to 
4,5 MElIs); comfortable at rest, ordinary 
physical activity results in fatigue, polpite 
tion, dyspnea, or anginal pain. 

ill: marked HF. Marked limitation of physical activity (up to 

Poem 3.0 METs); comfortable at rest, less than 
ordinary activity causes fatigue, palpito- 
tion, dyspnea, or anginal pain. 

Unable to carry out any physical activity 
(1.5 METs) without discomfort; symptoms 
of ischemia, dyspnea, anginal pain pres- 
ent even at rest; increasing with exercise. 
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Class Il: slight HF 


Class IV: severe HF 


Stoge À At high risk for HF but without structural heart 
disease or symptoms of HF. | 

Structural heart disease but without signs or 
symptoms of HF. 

Structural heart disease with prior or current 
symptoms of HF. | 

Refractory HF requiring specialized 
interventions. 


Stage B 
Stage C 
Stage D 


f R response may be impaired (chronotropic 
incompetence). 
° At risk for persistent post-exercise vasodilation 
d ties ne bypotension) with later stages of HE 
due to orthopnea, § IN supine or prone pos! 
R od breath holding and Valsalva’s maneuver. _ 
J; Emphasis on qj o ale in some cases. caf 
ning j ; À 
monitoring te E ja in energy conservation, 


Tag ac Transplant 
“a. Exon I Present with: 
d Eye intolerance due to ded inactivity and 
“conditioning extended ina 


| —— ion Statements for Physical Therapists Treating 
„nts with Heart Failure with Stable, Class II and 
HFEF (Based on Strength of Evidence Shown in 


parentheses) 

: for increased total daily physical activity as an essen- 

e id component of care (A-strong recommendation, Level |). 

} Educate on and facilitate chronic disease management behav- 
sors (Acstrong recommendation, Level |). 

3, Prescribe aerobic exercise training (A-strong recommendation, 


Level 1). 
4, Prescribe high-intensity interval training (A-strong recommen- 
dation, Level i). 
5, Prescribe upper and lower body resistance training (A-strong 
ion, Level I}. 
é. Prescribe combined aerobic exercise and resistance training 
(B-moderate recommendation, Level Il). 
7. Prescribe inspiratory muscle training (A-strong recommenda- 
tion, Level 1). 
B. Prescribe combined inspiratory muscle training and aerobic 
exercise training (B-moderate recommendation, Level Ii). 
9. Prescribe NMES (A-strong recommendation, Level I). 
HFEF = heart failure with reduced ejection fraction; NMES = neuromuscular 
electrical stimulation 
Adapted from Shoemaker MJ, Dias KJ, Lefebvre KM, Heick JD, Collins SM. 
Physical therapist clinical practice guideline for the management of individuals 


with heart failure. Phys Ther. 2020; 100: 14-43. 
level 1 evidence and Grade A recommendations are highlighted in the table 


| with bold font. 


b. Side effects from immunosuppressive drug therapy: 
hyperlipidemia, hypertension, obesity, diabetes, 
leg cramps, and proximal muscle weakness. 

c Decreased lower extremity strength. 

d. Increased fracture risk due to long-term corticoster- 
oid use. 

2 Heart rate alone is not an appropriate measure of 
exercise intensity (heart is denervated and patients 
tend to be tachycardic). Use combination of HR, BF, 
RPE, METs, dyspnea scale. 

3. Use longer periods of warm-up and cool-down 
because the physiological responses to exercise and 
tecovery take longer. 


Pacemakers and Automatic Implantable 
rdioverter Defibrillators (AICDs) 
‘‘acemakers are programmed to pace heart rate. 
4 Most are demand pacemakers so that heart will 
b increase as workload increases. 
-Always have a lower HR limit set, rarely have a 
upper limit set. l 
‘ HR will not change with fixed rate pacers, which 
2 NES impact activity tolerance. 
. “Ys will deliver an electric shock i 
3. Shas and/or ventricular arrhythmia is detected. 
4, ould know setting for HR limits on AICD. 
ent changes may be common. 


f HR exceeds set 
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Exercise Prescription Parameters for Patients with Stable, 
NYHA Class |i and ll! HFrEF 


ACTIVITY EXERCISE PRESCRIPTION 
Aerobic exercise Time: 20-60 minutes 
Intensity: 50%-90% of peak VO, 
Frequency: 3-5 times/week 
Duration: 8-12 weeks 
High-intensity inter- Time: >35 minutes 
val training Intensity: >90%-95% of peak VO, 


Frequency: 2-3 times/week 
Duration: 8-12 weeks 


Upper and lower Time: 45-60 minute session 


body resistance Intensity: 60%-80% 1 RM 
training Frequency: 3 times per week 
Duration: 2-3 sets per muscle group, 
8-12 weeks 
Inspiratory muscle Time: 30 minutes 
training (IMT) Intensity: >30% of MIP 
Frequency: 3 times per week 
Duration: 8-12 weeks 
Neuromuscular Biphasic symmetrical pulses 15-50 hertz, 
electrical on/off time 2/5 seconds, pulse width 
stimulation 200-700 us (large muscles) or 0.5-0.7 ms 
(small muscles), 20%-30% of MVIC 


Intensify: to muscle contraction, 
Frequency: 5-7 days per week 
Duration: 5-10 weeks 


Key: HFrEF = Heart Failure with Reduced Ejection Fraction; 
MIP/Pimax = maximal inspiratory pressure; NYHA = New York Heart 
Association; VO, = oxygen uptake; 1 RM = 1 repetition maximum 

Adapted from Shoemaker MJ, Dias KJ, Lefebvre KM, Heick JD, Collins SM. 
Physical therapist clinical practice guideline for the management of individuals 
with heart failure. Phys Ther. 2020; 100: 14-43. 


5. Avoid UE aerobic or strengthening exercises for 
4-6 weeks after implant to allow the leads to scar down. 

6. Electromagnetic signals may cause devices to fire (defi- 
brillator), or slow down or speed up (pacemaker). 

7. With exercise, make sure that the patient's HR remains 
at least 10 beats below ICD shock and antitachycardia 


pacing threshold. 


Diabetes 
1. Patients demonstrate problems controlling blood 


glucose, with associated cardiovascular disease, renal 
disease, neuropathy, peripheral vascular disease, and 
ulceration and/or autonomic dysfunction. 
2, Exercise testing. 
a. May need to use submaximal ETT tests; maximal 
tests can be precluded with autonomic neuropathy. 
b. With PAD/peripheral neuropathy, may need to 
shift to arm ergometry. 
3. Exercise prescription and training. See discussion in 
Chapter 8 on Diabetes Mellitus. 
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Risk Factor Modification (see Table 4-1) 


Limb Protection 

1. Avoid excessive strain, protection of extremities from 
injury, and extremes of temperature. 

2. Bed rest may be required if gangrene, ulceration, acute 
arterial disease are present. 


Exercise Training for Patients with PAD 

1. May result in improved functional capacity, improved 
peripheral blood flow via collateral circulation and 
muscle oxidative capacity. 

2. Consider interval training (multistage protocol) with 
frequent rests. 

3. Walking until the patient cannot tolerate pain; it is 
more effective for collateral circulation to walk at a 
level of 2 or 3 on the claudication scale, but most 
patients cannot tolerate this level of pain. An interval 
program is used with stops until the pain subsides for 
a total of 30-60 minutes, 3-5 days per week. 

4. Record time of pain onset and duration. 

5. Non—weight-bearing exercise (cycle ergometry, arm 
ergometry) may be necessary in some patients; less 
effective in producing a peripheral conditioning effect. 

6. Well-fitting shoes essential; with insensitive feet, teach 
techniques of proper foot inspection and care. 

7. Beta blockers for treatment of hypertension or car- 
diac disorders may decrease time to claudication or 
worsen symptoms. 

8. Pentoxifylline, dipyridamole, aspirin, and warfarin 
may improve time to claudication. 

9. High risk for CAD. 


Lower Extremity Exercise 

1. Resistive calf exercises: most effective method of 
increasing blood flow. 

2. Modified Buerger-Allen exercises: postural exercises to 
promote blood flow. 

a. 3 positions: supine with lower extremities elevated 
to 45°-90° and supported until feet blanch (turn 
white), sitting with lower extremities in depend- 
ent position until feet turn red/pink, supine for a 

| few minutes. 

b. Can add active plantar and dorsiflexion of the 
ankle in each position. 


c. Active exercises improve blood flow during and 


after exercise. | 
d. Effects are less pronounced in patients with pap 


Medical Treatment 

1. Medications to decrease blood viscosity, Prevent 
thrombus formation; e.g., heparin. 

2. Vasodilators: controversial. 

3. Calcium channel blockers in vasospastic disease. 


Surgical Management 

1. Atherectomy, thromboembolectomy, laser therapy, 

2. Revascularization: angioplasty or bypass grafting, 

3. Sympathectomy: results in permanent vasodilation, 
improvement of blood flow to skin. 

4, Amputation when gangrene is present. 


Rehabilitation Gui 
Venous Disea: € 


Venous Thromboembolism (VTE) 

1. Identification of patients who are at high risk of VTE. 

a. Requires knowledge of signs and symptoms and 
risk factors. 

b. Use standardized Risk Assessment Measure (e.g. 
Wells Criteria Score for DVT) (see Table 4-13). 

2: Initiate preventive measures: prompt referral to phy- 
siclan, team members. 

3. Once therapeutic levels of medication are achieved 
(e.g., low molecular weight heparin), initiate ambu- 
lation and leg exercises (activation of the calf muscle 
pump). 

4. Bed rest is not recommended following diagnosis of 
VTE once acceptable levels of medication are reach 
unless there are significant medical concerns. 

>. Utilize mechanical compression: graded compres 


sion stockings (GCS) wi ae 
sure at the ankle ) with at least 30 mmHg of P 


6.A trial of inte 


rmittent pneumatic compressio® 
(IPC) may be a i k 


appropriate for patients with seve 
pose rembodic syndrome (PTS) of the leg not ade- 
quately relieved with graded compression sto 
ings (GCS). 


7. Mobilize Patients after 


hemodynamical] 

y stable 
8. Provid. 3 i 
9, Assess E fall tion to decrease risk of recurring V 5. 


i See ce 
fall risk. ‘isk and institute measures to red" 


IVC filter placement 00% 


Box 4-3 Synopsis of Clinical Practice Guidel; 
10. zA agement of Individuals with Venous ha 
O- 


V sbolism (VTE). 


ic Venous Insufficiency (CVI) 
| Management of edema. 
"4, Positioning: extremity elevation, minimum 
cm above heart. Encourage Patients to élevate fo 18 
much as possible and avoid the dependent TENi 


b. Compression therapy. 
» Bandages (elastic, tubular); applied within 20 


minutes of rising. 

e Paste bandages (Unna boot). Gauze impregnated 
with zinc oxide, gelatin, and glycerine: applied 
for 4-7 days (less with some wounds) 

e Graduated compression stockings with 
gradient of 30-40 mmHg. i aE 

e Compression pump therapy, used for a 1- to 
2-hour session twice daily. 


Etiology/Diagnosis 


* Screen for fall risk (C—weak recommendation; Level Ill) 


Examination 


interventions 
* Provide preventive measures for LE DVT (A—stro 
* Recommend mechanical compression as 4 preven 


e P 2 
Recommend mechanical compression for patients 
tic level 


; a 
le ult with medical team when a patient Is N 
Se management strategies to prevent recurre 


+ 
“dvocate for a culture of mobility and physical : 
| Develop 


Po oy 
Ratt with venous thromboemvu™ 
© 16-4 in Chapter 16 for Levels of Evidence cent ht 
ons are highl'g 


levi i 
8vidence and Grade A recommendation 


BOX 4-3 © Synopsis of Clinical Practice Guidelines: Management of Individuals with Venous 


Thromboembolism (VTE) 
ese 


* Screen for risk of VTE (A—strong recommendation; Level !) 
* Communicate likelihood of LE DVT and recommend further medical test 


* Identify the likelihood of LE DVT when signs and symptoms are pr 
* Communicate the likelihood of LE DVT and recommend furthe 


ng recommendation; 
tive measure for DVT 
with LE DVT 
of anticoagulation ( 


* Mobilize pati 
patients who are at a therapeu 
* Verify ent is taki c—theoretical/foundational recomm 
the patient is taking an anticoagulo" : dynamically stabla (F—best practice; Level V) 
na : 
pamat without an IVC filter (F—best practice, Level V) 
E complications (F—best practice; 


(] oh 
Mobilize patients after IVC filter placement once 
ot anticoagulated an 
nt VIE and minimize s 


ctivity (A— strong 
f physi 

Ada l nt Graup: Role oF : 
from Hillegass E, et al, for the Guideline Evidence ased clinical practice gu! 
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RED FLAG: Consi 
ibe thes nsider contraindications of 
extremity, He incl ude an ABI <0.8 in ra ii 
arterial orea active cellulitis or infection systemic 
OBAI ia ure <80 mmHg, advanced peripheral 

y and uncontrolled congestive heart failure. a 


c, Exercise. 

car ie. exercises: emphasis on muscle 

ae. a ae (dorsiflexion/plantarflexion, 

° Tonry in sitting or attached to foot 

¢ Early ambulation as soon as patient is able to get 
out of bed, three to four times/day. 


z e education: meticulous skin care, 
severe conditions with dermal ulceration may require 


surgery (ligation and vein strippi ; 
vuloplasty). pping, vein grafts, val- 


ing (A—strong recommendation; Level I) 


esent (B—moderate recommendation; Level I!) 
r medical testing (A—strong recommendation; Level I) — 


Level I) 
{A—strong recommendation; Level !) 


evel Il) 


(B—moderate recommendation; L 
A—strong recommendation; Level |) 


endation; Level V) 


econdaly VT 


recommendation, Level !) 


sts in the management of individuals at risk 
Ther, 2016; 96(2): 143-166. 
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The Lymphatic System 

1. A network of lymphatic vessels that withdraws excess 
tissue fluid (lymph) from the body’s interstitial 
spaces, filters it through lymph nodes, and returns it 
to the bloodstream via the venous system. 


Components (See Figure 4-10) 
1. Lymphatic vessels (superficial, intermediate, deep) 
(see Figure 4-11). 
2. Lymph fluid. 
3. Lymph nodes. 
a. Submandibular. 
b. Cervical. 
c. Upper extremity (see Figure 4-12). 
e Supraclavicular. 
e Axillary. 
o Central. 
o Subscapular. 
o Pectoral. 
o Humeral. 
e Cubital. 


Tonsil 
Submandibular Node 


Right Cervical Nodes 
Lymphatic Duct Thoracic Duct 
Right Left 
Subclavian Vein Subclavian Vein 


\ 7 Axillary Nodes 
, Lymph Nodes 
Me 47 of Mammary 
Gland 
Spleen 


Aggregated 
Lymphatic 


Thymus 

Thoracic Duct 
Red Bone Marrow 
Cisterna Chyli 
Cubital Nodes 


f 4 a 
- 4 
aw; 
fs f É 
í f f i 


Pa; 
\ I, 
Fi; / 


aggre nici Follicle 
| (Peyer's Patch) 
a Nodes ' Small 


Large Inkaene fy 7- A Intestine 
Y pp / 

Iliac Nodes 
Inguinal Nodes 


Popliteal Nodes 


Lymphatic Vessels 


Area Drained by 
E Right Lymphatic Duct 


Lymphatic system. 


d. Parasternal. 
e. Mesenteric. 
f. Lower extremity. 
e [liac. 
e Inguinal. 
e Popliteal. 
4. Lymph tissues (mucosa associated lymphoid tissue 
or MALT). 
5. Organs. 
a. Spleen. 
b. Tonsils. 
c. Thymus. 
d. Bone marrow. 


Efferent tymphatic vesse 
(aading away from this aag 
node or duct) 


Fi 4: 
gure 4-11 Lymph vessels and nodes. 


Adapted from Moore KM, et al (2014). Clinically Oriented 


Anatomy, 7 
Wil “aah th ed. Philadel elphia, Lippincott, Williams & 


Subclavian 
lymphatic trunk 


Deep cervics} 
lymph nodes 


Right lymphati 
duct £ 


Parasterna} 
lymph nodes 


Axillary lymph nodes and 
lymphatic drainage of upper extremity and 


breast. 

Adapted from Moore KM, et al (2014). Clinically Oriented 
anatomy, 7th ed. Philadelphia, Lippincott, Williams & 
Wilkins. 


Lymph Circulation 

|. Lymph travels from the lymphatic capillaries to lym- 
phatic vessels to large lymphatic ducts (right lym- 
phatic duct, thoracic duct to the subclavian veins). 


Lymphatic Vessel Contraction Occurs by 

|.Autonomic and sensory nerve stimulation. 

2.Contraction of adjacent muscles. 

3, Abdominal and thoracic cavity pressure changes dut- 
ing normal breathing. 

4. Mechanical stimulation of dermal tissues. 

5. Volume changes within individual lymphatic vessels. 


lymphedema l 
l.Chronic disorder characterized by excessive accum- 
lation of lymph fluid due to mechanical insufficiency 
of the lymphatic system (obstruction of lymph flow 
removal of lymph nodes). 
ph fluid volume exceeds the transport capacity! 
‘ability of lymph vessels. 
3. Results in swelling of the soft tissues of the UPP 
wer extremities. is- 
lymphedema: a congenital or hert ae 
arder with abnormal lymph node or Dine 


Station. the lym- 
ired insult to 
Dhati dary lymphedema: acquire er surgery for 


€ system. Most commonly seen 4 
a Or cervical cancer. Possible causes include: 
gery including lymph node remova atic 
`; Tumors, E involving lymph 


‘System Structures. 


er and 
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c. Radiation therapy. 
‘Chronic venous insufficiency, 


= ae ep infection of the lymphatic sys- 
6.8 opical and subtropical regions). 
wr of lymphedema. 
= ees R see swelling is not yet evident despite 
port capacity of the system. Also 
called the latent or pre-clinical stage. 

b. Stage 1: reversible; early accumulation of fluid with 
visible swelling; pitting edema that resolves with 
elevation (reversible pitting edema); Stemmer's 
sign is negative. 

c. Stage 2: spontaneously irreversible; increase in 
swelling; elevation does not reduce the swelling: 
Positive Stemmer’s sign. 

d. Stage 3: elephantiasis; fibrotic deep skinfolds; skin 
may change color; skin changes may limit mobility. 

7. Differential diagnosis. 
a. Lipedema (see Figure 4-13). 

e Excessive subcutaneous fat deposition. 

e Appearance may be similar to lymphedema. 

e Normal function of the lymphatic system. 

e Symmetrical swelling of extremities. 

e Negative Stemmer’s sign. 

e Seen typically in women (may be seen associated 
with hormonal changes during pregnancy and 
puberty). 


Lymphadenopathy 

1. Enlargement of lymph nodes, with or without tender- 
ness. 

2. Typically caused by an infection. 

3. Localized lymphadenopathy: enlargement of lymph 
nodes in just one body region. 

4. Generalized lymphadenopathy: enlargement of lymph 
nodes in two or more body regions. 

5, Lymphadenitis describes lymphadenopathy accom- 
panied by signs of inflammation such as redness and 
tenderness. 


mphangitis Lyn 
oie ene bacterial (often streptococcus) or viral infec- 


tion that spreads throughout the lymphatic system. 
2. Red streaks are often seen in the skin proximal to the 


infection site. 


eN e k, i T | 
va m P $ pa pe | -= K- i J - j 
examination: 
€ 1 i, - a 1> 


sures 


ee ting symptoms. In patients who are at risk for 


secondary ee 
rvable swelling. | 
b gaara of tightness, heaviness, or fullness in the 


affected area. 


O 
> 
a 
Le, 
ai 
0 
R 
p 
() 
> 
J 


278  TueraPyEp « Cardiovascular and Lymphatic Physical Therapy 
2. Skin assessment: ch 


c. Tight fit of clothing or jewelry. 
d. Aching sensation. 
2. Known risk factors. 
a. Primary (idiopathic): congenital abnormality— 
hypoplasia, hyperplasia, aplasia. 
b. Secondary (acquired): caused by a known insult to 
the lymphatic system. 
o Cancer: seen most often in breast and cervical cancer. 
o Lymph node removal. 
© Radiation therapy. 
e Venous disease. 
e Trauma: any condition that may damage or 
impede lymph flow (e.g., burns, scars, wounds). 
e Cardiac disease: complications from heart failure. 
e Dependent edema. 
e Filariasis: a mosquito-borne illness and the most 
common cause outside of the United States. 


Past Medical History 
1. Other diagnoses, surgeries, infections, or cellulitis. 
a. If patient has a history of cancer, then ask: 
e Surgical history (node removal or biopsy). 
e Status of cancer diagnosis. 
ə History of radiation, chemo, or hormonal therapy. 


2. Medications. 

3.Current use of preventive measures for previously 
asymptomatic patients at risk. 
a. Compressive garments. 
b. Community services and support. 

4. Activities that may expose patient to risk. 


Social History 

1. Family and social support. 

2. Living arrangements. 

3. Education level/employment. 

4. Impact of lifestyle on risk factors. 


Quality of Life Issues 

1. Impact on functional status. 

2. Activities of daily living. 

3. Sleep. 

4. Past and present level of function. 


Physical Examination 


1. Assessment of swelling. 
a. Volumetric measurements—in unilateral disease 


lymphedema is considered present if >10% increase 

compared to unaffected side. 

e Water displacement. 

e Girth measurement. 

e Bioimpedance—used primarily in bilateral dis- 
ease and for distinguishing between lipedema 
and lymphedema. 

b. Pitting edema. 


anges in appearance, d 

scars, wounds, ulcers, skin folds, or fibrotic ries 

a. Lymphangiectasia: dilation of lymph vessels = 
appear as blister-like protuberances. 

b. Lymphorthea: leakage of lymph from the shi 


surface. 
c. Papillomat 
on the skin 


fibrous tissue. ; 
d. Lipodermatosclerosis: thickening and harden. 


ing of the subcutaneous tissue and brown skin 
discoloration. This is associated with chronic 
venous insufficiency and, when severe, can dam. 


osis: development of warty growth 
that contain dilated lymph vesse] and 


age lymph tissue. See * 
e. Stemmer’s sign. Stemmer's sign is a clinical sign 


for lymphedema indicated by the presence of 4 
thickened fold of skin at the base of the 2nd toe or 
2nd finger. The sign is positive if the skin cannot 
be lifted but only grasped as a lump of tissue. It is 
negative if the skin can be normally grasped and 
pulled away from the underlying tissue. 

3. Vascular assessment. 

a. Ankle-Brachial Index (ABI): skin disorders may 
impact the accuracy of this test. 

b. Alternative assessments may include pulse oxime- 
try, assessment of distal pulses, and tests for arte- 
rial and venous insufficiency. 

c. Blood pressure should not be assessed on the 
affected side. 

4. Lymph node palpation. 

a. ar moveable, nontender lymph nodes are nor- 
mal. 

b. Soft, tender lymph nodes that move easily is a sign 
of inflammation and/or infection. Their presence 
may correlate with a known illness. If not, patient 
should be referred to a physician. 

c. Hard, immobile lymph nodes are typically indica- 
tive of metastatic cancers and the patient should be 
referred to a physician. 

5. Pain assessment: determine source (e.g., inflamma- 
tory, compression, entrapment). 

a. Procedural pain: pain associated with treatment of 
lymphed 

6 aah edema. 

z EPE pare caused by daily activities. 
siren pain: intermittent or continuous p#!! 


6. Neurologi 
cal ; : A 
R Sical assessment: paresthesia may be pres 


movements, 


9. Com /bodðy 
aoe ET movements: changes in limb 
eight may impact movement. 


ctional assessment. 
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0. ,, Changes in mobility. Important to assess suitabil- Diagnostic Tests 
ity of footwear. ' maging, 
b. Impact on ADLs. a. Ultrasound: As 


essment of sleep quantity and quality. 


r Nutritional status: assessment of body weight. 
‘ peuchosocial assessment. 


Groat sess soft tissue for thickening and 


b. Doppler Ultrasound: Used to exclude venous dis- 


orders (e.g,, DVT). 

‘a screen for depression. c. Lymphoscintigraphy: Identifies lymphatic insuffi- 
b. Anxiety. d ciency and performed at rest and with exercise. 
¢ Cognitive impairment. .CT/MRI: evaluates skin thickening and traditional 
d. Lack of motivation. honeycomb patterns in soft tissue. Also differenti- 
» Inability to cope. ates between lipedema and lymphatic obstruction 
¢ Understand disease and treatment. 2 by a foreign mass. 

13, Differential diagnosis. - Laboratory tests. 


4, Lipedema (see Figure 4-13). 
\4.Differentiate lymphedema from other disorders 

that affect extremities unilaterally or bilaterally. 

a. Unilateral: acute deep vein thrombosis, post- 
thrombotic syndrome, arthritis, Baker's cyst. 

b. Bilateral: CHEF, chronic venous insufficiency, 
dependency or stasis edema, renal dysfunction, 
hepatic dysfunction, lipedema. 


a. Most cases of lymphedema are diagnosed based on 
the medical history and physical examination. 

b. Other lab tests are used to elucidate the cause of the 
swelling and to identify comorbidities: CBC, urea 
and electrolytes, thyroid function tests, liver func- 
tion tests, fasting glucose, erythrocyte sedimenta- 
tion rate, plasma total protein, and albumin. 

c. See Table 4-19 for summary. 


Lymphedema Lipedema 
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Usually causes symmetrical 
bilateral swelling of the lower limbs; 
can occur in arms 

Swelling stops at ankles and wrists 


Pain and bruising are prominent 
features 


Affects mainly women 

In pure lipedema, Stemmer sign Is 
negative; often painful on pinching 

Unknown; results in excessive 
subcutaneous fat deposition 


Appears to be estrogen-related and 
starts at the time of hormonal 
change, e.g., pregnancy, puberty 


Family history of lipedema often 
positive 


. lipedema. 
Figure 4-13 | Differential diagnosis: lymphedema vs. lip 


Can involve the legs, arms, trunk, 
genitalia or head and neck 


Swelling of limbs affects hands 
and feet 
Affects either sex 


Stemmer sign may be positive; 
usually not painful on pinching 


Signs and symptoms 


Result from inadequate lymphatic 
drainage ae 
be congenital or resu 
ann to the lymphatic system 


Not usually associated with 
hormonal imbalances 


Etiology 
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Table 4-19 


Lymphedema Summary | 


ETIOLOGY Primary lymphedema: congenital 
| Secondary lymphedema: occurs as a result 
of injury to lymphatic vessels (e.g., cancer 
| surgery and/or radiation, chronic venous 
insufficiency) or parasitic infection (filariasis) 


PROGRESSIVE = Without treatment, may develop into fibrosis, 
OVER TIME chronic infection (cellulitis, lymphangitis) or 
| loss of limb function 
| SYMPTOMS Heaviness, tighness or pain; swelling and 
| persistent edema; loss of ROM and function 
| in an arm or leg 
SKIN CHANGES Hardening and/or discoloration of skin 
| DIAGNOSIS History, visual inspection and palpation, girth 
| measurements 
Tests may include: MRI and CT scans; Doppler 
ultrasound, radionuclide imaging of the 
lymphatic system (lymphoscintigraphy) 
STAGING 


4 stage system: 0 - latent; 1 - spontaneously 

| reversible; 2 - spontaneously irreversible; 
3 — lymphostatic elephantiasis (American 
Society of Lymphology) 

Complete decongestive therapy (CDT): Manual 
lymph drainage, short-stretch compression 
bandages, exercises, functional training, 

skin care, and lymphedema education. 


E f 


Intervention for Asymptomatic 

Patients Who Are at Risk for 

Lymphedema 

1. Meticulous skin and nail care: apply moisturizer regu- 
larly, avoid sunburn, and avoid blisters and injuries 
that could risk infection. 

2. Lifestyle management. 

a. Weight management and gradual increases in activ- 
ity: avoid sports that incorporate centrifugal forces 
(e.g., golf, tennis). 

b. Avoid sudden heavy lifting. 

c. Mosquito nets for areas where filariasis may be 
prevalent. 

3. Avoid limb constriction. 
a. No blood pressure checks on affected side. 
b. Loose-fitting jewelry and clothing. 
4. Compression garments. 
a. Ensure a good fit. 
b. Wear when exercising or flying. 
5. Avoid temperature extremes. 

a. No temperatures above 102 degrees in hot tub / 
saunas. 

b. Avoid extreme cold. 

c. Use high factor sunscreen. 
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Phase | Management: Edema 
Secondary to Lymphatic Dysfunction 
1. Complete decongestive therapy (CDT). 

a. Manual lymphatic drainage (MLD). 

e Massage (Vodder techniques, modifications 
Asdonk, Leduc, and Fodi). Technique re quire 
very low pressure effleurage strokes. 

ə Emphasis is on decongesting proximal segments 
frst at the right lymphatic duct (for right Upper 
extremity involvement) and the thoracic dug 
(for left upper extremity, lower extremities, and 
the torso). l 

e Compression using multilayered padding ang 
short-stretch bandages. 

o Bandages have low resting and high working 
pressure. 

— Bandages preserve and advance changes asso- 
ciated with MLD and account for 50% of 
improvement in symptoms. 

o Treatments should be applied by certified spe. 
cialists: certified lymphedema therapist (CLT). 
o Specialized education resources for MLD and 

CDT. 

- National Lymphedema Network: http:// 
www.lymphnet.org. 

— Lymphology Association of North America: 
https://www.clt-lana.org. 


RED FLAG: Patients with significant or poorly con- 
trolled cardiopulmonary disease may become unsta- 
ble if they are not able to tolerate the potential 


increase in plasma volume caused by lymphedema 
reduction. 


b. Compression bandaging/garments. 
° Short-stretch compression bandages, wom 24 
hours per day. 


° Bandages have low resting and high working 
pressure. 

° Bandages preserve and advance changes 2880 
ciated with MLD and may account for 50% of 
improvement in symptoms. 

* Must monitor distal symptoms and swelling for 


excessive pressure in off-the-shelf or customi 
garments, 


RED FLAG: 
superficial 
absorption, 


pears high pressures will occlude 
ymph capillaries and restrict fu! 


c. Exercise. 


ii ngestive exercises work with bandages 3 
in Gja lymph between the bandage and muy 
eW ees fluid proximally. 
o Pii e and cycling program. , 
ased programs: water aerobics, swimmin$ 
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a and balance activities. 

„Tai chi and c. Use on lower 
. ADL training. 


lymphedema. 


z (Pw pressure, sequential pumps are preferred. 
- Use in Stage I lymphedema only: do not use if there 
ls any change in skin or subcutaneous tissue, exac- 


extremity increases risk of genital 


g: Strenuous activities, jogging, ballistic 
RED" ents, and rotational motions are contraindi- 


| ange they are likely to exacerbate lymphedema. 
bem 


| cy of inflammation and fibrosis can occur in 
age pe 
, Be aware of lymph overload symptoms: discom- Be mand Stage Ill patients, O 
fort, aching, Or pain in proximal lymph areas, RED FLAG: Pressures >45 mmHg are contraindicated. s 
change in skin color. If any are present, discon- 6. MLD as needed 4 
an eded. ©% 
tinue activity. ae l 
a Sin are: hygiene, skin care, nail care. a. specail education resources for MLD and CDT. A 
» Protein rich fluids reduce local immune systems. eee lymphedema Network: http://www is 
e Bacterial infections are common: streptococcus, eats kani f Noan Ameir a 
cellulitis. | | att Soe on of No erica: 5 
e Prevention of skin/nail problems. T p son ee > 
o Regular inspection: caregiver assistance if a. Skin and nail ck z 
ER ain b. Self-bandaging, garment care. 
o E cea = e Soe rs ae c. Infection prevention/management. 
0 T ar moisturizing: Maintain a pH ot 5.0 on d. Maintain exercise while preventing lymph overload. 
skin. 


8. Surgery to assist in lymph drainage (severe cases). 

a. Surgical reduction: de-bulking subcutaneous tissue 
and skin in severe cases of those who are consider- 
ably symptomatic. Significant risk of postsurgical 
morbidity. 

b. Restoring lymph flow: lymphovenous anastomo- 
ses and lymphatic vessel grafting and lymph node 


o Protection: Appropriate footwear, use of appro- 
priate socks. 

e Patient education (regarding skin care, garment 
wear, and other lymphedema self-management 
principles). 

2.Contraindicated modalities. 


a. Modalities that cause vasodilation or increase transplantation. Successful in patients with intact 
lymph load (e.g., ice, heat, hydrotherapy, saunas, distal lymph and proximal lymph obstruction. 
contrast bath, paraffin). c. Liposuction: may be considered for patients with 

b. Electrotherapeutic modalities greater than 30 Hz. nonpitting lymphedema and when other conserva- 

tive measures have failed. Must use compressive 
Phase II Management garments postsurgically. 
‘Continue with CDT components/principles. 
2 Skin Care. 


Outcome Measures/Self-Report 
‘Compression garments: may use lymphedema band- i cerurmentsé 


, 8ng at night 1. Lymphoedema Quality of Life (LYMQOL). 
‘Eercise: combined with compression garments. 2. Lymph-ICF. 
‘Pneumatic compression pumps used with caution. 3. Lymphedema Life Impact Scale (LLIS). 


à High pressures can damage lymph nodes. 
‘May Move water instead of proteins. 


Table 4A-1 


Selected Outcome 


Measures for Cardiac, 


Pulmonary, and : 
Lymphatic Dysfunction 


REFERENCES 
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| -Minute Walk Test 
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Review Questions 
and Case Study 


(Answers to all Review Questions and Case Studies can be found in 
Chapter 17) 


- What risk factors contribute to the development of coronary artery disease? 


. What are the expected ST segment changes following an acute myocardial infarction and with impaired 


coronary perfusion? 


. How would you instruct your patient regarding possible circumstances that could elicit angina pectoris? 


When exercising a patient with diabetes and coronary artery disease who is taking beta blockers, what is the 


best measure to monitor exercise performance? 


What are the goals of inpatient cardiac rehabilitation in the acute Stage or Phase 1? 


When managing edema secondary to lymphatic dysfunction, use of manual lymph drainage (MLD) 


" emphasizes which directional principles? 
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Gender: Male 


age: 84 


senting Problem/Current Condition 

, Seen in emergency room for primary complaint of 
chest tightness 

, Cardiac enzymes were positive for myocardial infarc- 
ion 

. aie surgery for 3-vessel coronary artery bypass graft 

» Physical therapy consulted to initiate phase 1 cardiac 
rehabilitation 


Past Medical History 

» Hypertension 

e Hyperlipidemia 

» Smokes 1 pack per day x 60 years 


Other Information 

Patient is postoperative day #3 with usual post- 
operative course 

s Patient lives alone and uses a cane to ambulate 

¢ Patient has fallen 3 times in the last month 


Question #1 


What would the therapist expect on the initial physical 
therapy examination? 


1. Asymmetric breathing pattern. 
2. Increased peripheral edema. 
3. Effective cough. 


4. Normal breath sounds. 


The first time the 
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Question #2 


ack patient mobilizes from supine to stand- 
ing, he demonstrates a drop in blood pressure (supine: 


128/72, standing: 106/68). What is the MOST likely 
explanation for this response? 


1. This drop in blood pressure response with position 
changes is normal and should not be concerning to 
the physical therapist. 

2. The patient has decreased intravascular volume post- 
operatively and is demonstrating orthostatic hypo- 
tension. 

3.The workload of the activity was too high, and the 
patient is unable to maintain their cardiac output. 


4. The lack of activity in standing is causing the blood 
pressure to drop. 


Question #3 


The physical therapist designs a phase 1 walking program 
for the patient. What is the MOST appropriate program? 


1. Continuous walking for 20 minutes at 80% of HRmax. 

2. Continuous walking for 30 minutes at 70% of HRmax. 

3. Interval walking for a total of 20 minutes, 1 minute 
walk at 60% of HRmax, rest 1 minute. 

4, Interval walking for a total of 30 minutes, 30 seconds 
walking at 75% of HRmax, rest 1 minute. 
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Pulmonary 
Physical Therapy 


KELLY MACAULEY 
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> Study Tactics 


Questions About the Cardiovascular 
and Pulmonary Systems Comprise 
13% of the NPTE, or a Total of 23-28 
Questions. The Two Systems Are 
Grouped Together in the NPTE Content 
Outline. The Number of Questions for 
the Pulmonary System Alone Is Not 
Specified in the Content Outline 


The Number of Questions By Category 
Are: 

e Examination of the Patient/Client: 7-9 

è Evaluation, Differential Diagnosis, Prognosis: 8-9 

è Interventions: 8-10 


Examination of the Patient/Client. 

Focus on: 

e Anatomy and physiology of the pulmonary system. 
Comprehensive foundational science knowledge of 
the pulmonary system is critical to understanding 
components of the examination. 

e Movement analysis as related to the pulmonary sys- 
tem. This includes ventilation mechanics such as rib 
cage excursion and breathing patterns, and the mus- 
cles responsible for those actions. 

> Locations of the lobes of the lungs and relevant sur- 
face landmarks as they relate to auscultation points 
for lung sounds 

» Tests and measures of pulmonary system function. 
These include respiration rate, spirometry, pulmonary 
function tests, and ratings of perceived exertion. 

» Knowledge of classification of breath sounds (rales, 
wheezes, crackles, etc.), breathing patterns and observ- 
able signs such as sputum color, nail bed and lip color, 


labored breathing, etc. 
» Pain referral patterns related to lung neoplasms such 


as a Pancoast tumor 
» Pulmonary system outcomes measures and their 


application to effective patient management and 
interventions 


Evaluation, Differential Diagnosis, and 
Prognosis. Focus on: | 
> Major pulmonary disorders seen by physical thera- 


- pists across the lifespan. These include pneumonias 


(aspiration, bacterial, viral), tuberculosis, emphy 
sema, asthma, cystic fibrosis, pneumothorax, hem, 
thorax, atelectasis, bronchitis, bronchiectasis, = 
ventilation mechanics problems due to spinal Cord 
injuries, neuromuscular disorders (Parkinson’s, mul. 
tiple sclerosis, stroke), and burns 

e Differences between obstructive and restrictive pul. 
monary disorders. Differential diagnosis question. 
may test knowledge of these differences, to include 
interpretation of pulmonary function tests and 
graphs. 

e The clinical features (signs and symptoms) and dif. 
ferential diagnosis of prevalent pulmonary conditions 
across the lifespan 

e Development of a plan of care to include prognosis 
for common pulmonary disorders 

e Medical management and diagnostic studies of the 
pulmonary systems to include imaging, laboratory 
tests, and surgical procedures 

e Actions and potential side effects of pharmacological 
management of pulmonary disorders 


interventions. Focus on: 

e Physical therapy interventions for pulmonary condi- 
tions and their applications for rehabilitation, health 
promotion, and performance according to current 
best evidence 

e Specific interventions for pulmonary disorders. 
Intervention questions may also test knowledge of 
specific techniques such as positioning for postural 
drainage, breathing exercises, suctioning, percus- 
sion, and cough stimulation techniques (autogenic 
drainage, diaphragmatic breathing, sustained maxi- 
mal inspiration, pursed-lip breathing, etc.) for ê 
given spinal cord injury level. 

° Exercise prescription for patients with pulmo 
nary conditions. Knowledge of the FITT principle 
(frequency, intensity, time, and type of exercise) 4 
be important. 

e Safety considerations. Recognition of when to stoP 
(or not start) exercise based on the patient's pulmo- 
nary status or response to exercise is crucial. 

* Potential adverse side effects or complications o 


ar pulmonary system from physical therapy ina 
ventions 


Pulmonary Anatomy and Physiology 


gony Thorax : sae 


terior Border: The Sternum 
nubrium, Body, Xiphoid Process) 
1 The lateral borders of the trachea run perpendicularly 
‘into the suprasternal notch. 
» The angle of Louis (sternal angle), the bony ridge 
between the manubrium and body, is the point of 
anterior attachment of the second rib and tracheal 


bifurcation. 


Lateral Border: The Rib Cage 

1.Ribs 1-6, termed true or costosternal ribs, have a sin- 
gle anterior costochondral attachment to the sternum. 

2.Ribs 7-10, termed false or costochondral ribs, share 
costochondral attachments before attaching anteri- 
orly to the sternum. 

3.Ribs 11 and 12 are termed floating or costovertebral 
ribs, as they have no anterior attachment. 


Posterior Border 
1, The vertebral column, from T1 through T12. 


Shoulder Girdle 

1. Can affect the motion of the thorax. 

2.Provides attachments for accessory muscles of ven- 
tilation. 


nternal Structure 


Upper Airways (See Figure 5-1) 
l.Nose or mouth: entry point into the respiratory 
system. The nose filters, humidifies, and warms air. 
2P harynx: common area used for both respiratory and 
gestive systems. 
: : connects the pharynx to trachea, includ- 
ing the epiglottis and vocal cords. 


lower Airways . 
€ conducting airways, trachea to terminal bronchi- 
~, transport air only. No gas exchange occurs. 
€ respiratory unit: respiratory bronchioles, alveo- 
lar ducts, alveolar sacs, and alveoli. Diffusion of gas 
Occurs through all of these structures. 


ite Structures 
` Neht lung divides into three lobes by the oblique and 
me ontal fissure lines. Each lobe divides into seg- 
ents, totaling 10 segments. 


2. Left lung divides into two lobes by a single oblique 
fissure line. Each lobe divides into segments, totaling 


eight segments. 


Pleura 

1. Parietal pleura covers the inner surface of the thoracic 
cage, diaphragm, and mediastinal border of the lung. 

2. Visceral pleura wraps the outer surface of the lung, 
including the fissure lines. 

3.Intrapleural space is the potential space between 
the two pleurae that maintains the approximation of 
the rib cage and lungs, allowing forces to be transmit- 
ted from one structure to another. 
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Primary Muscles of Inspiration 

1. Produce a normal resting tidal volume. 

2. Primary muscle of inspiration is the diaphragm. The 
diaphragm is made of two hemidiaphragms, each 
with a central tendon. When the diaphragm is at rest, 
the hemidiaphragms are arched high into the tho- 
rax. When the muscle contracts, the central tendon is 
pulled downward, flattening the dome. The result is a 
protrusion of the abdominal wall during inhalation. 


Left Main 


Lobar 
(secondary) 
Bronchus 


{ Segmental 
| (tertiary) 
Bronchus 


a ‘ : 
| Left 
Inferior 


í Figure 5-1 | Pulmonary anatomy. 
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3. Additional primary muscles of inspiration are 
portions of the intercostals. 


Accessory Muscles of Inspiration 

1,Used when a more rapid or deeper inhalation is 
required or in disease states. 

2. The upper two ribs are raised by the scalenes and ster- 
nocleidomastoid. The rest of the ribs are raised by the 
levator costarum and serratus. By fixing the shoul- 
der girdle, the trapezius, pectorals, and serratus can 
become muscles of inspiration. 


Expiratory Muscles of Ventilation 

1. Resting exhalation results from a passive relaxation of 
the inspiratory muscles and the elastic recoil tendency 
of the lung. Normal abdominal tone holds the 
abdominal contents directly under the diaphragm, 
assisting the return of the diaphragm to the normal 
high domed position. 

2. Expiratory muscles are used when a quicker and/or 
fuller expiration is desired, as in exercise or in disease 
states. These are quadratus lumborum, portions of 
the intercostals, muscles of the abdomen, and trian- 
gularis sterni. 


Patients Who Lack Abdominal 

Musculature (e.g., Spinal Cord Injury) 

1. Have a lower resting position of the diaphragm, 
decreasing inspiratory reserve. 

2.The more upright the body position, the lower the 
diaphragm and the lower the inspiratory capacity. 

3. The more supine the body position, the more advan- 
tageous the position of the diaphragm. 

4.An abdominal binder may be helpful in providing 
support to the abdominal viscera, assisting ventila- 
tion. Care must be taken not to constrict the thorax 
with the abdominal binder. 


. a Pw + | = p 
Mechanics of B 


Forces Acting upon the Rib Cage 

1. Elastic recoil of the lung parenchyma pulls the lungs 
and, therefore, visceral pleura, parietal pleura, and 
bony thorax into a position of exhalation (inward 

ull). 

2: ele thorax pulls the thorax and, therefore, parietal 
pleura, visceral pleura, and lungs into a position of 
inspiration (outward pull). 

3. Muscular action pulls either outward or inward, 
depending on the muscles used. 

4. Resting end expiratory pressure (REEP) is the point of 
equilibrium where these forces are balanced. Occurs 
at end tidal expiration. 


Bi T 


Ventilation P 


Volumes (See Figure 5-2) 

1. Tidal volume (TV): volume of gas inhaled (or exhaled 
during a normal resting breath. ) 

2, Inspiratory reserve volume (IRV) : volume of gas that 
be inhaled beyond a normal resting tidal inhalation, 

3, Expiratory reserve volume ( ERV): volume of gas that as 
be exhaled beyond a normal resting tidal exhalatj oa 

4. Residual volume (RV): volume of gas that remains in 
the lungs after ERV has been exhaled. 


Capacities. Two or More Lung Volumes 

Added Together 

1. Inspiratory capacity (IRV + TV): the amount of air 
that can be inhaled from the resting end-expiratory 
position (REEP). 

2. Vital capacity (IRV + TV + ERV): the amount of air tha 
is under volitional control; conventionally measured 
as forced expiratory vital capacity (FVC). 

3. Functional residual capacity (ERV + RV): the amount 
of air that resides in the lungs after a normal resting 
tidal exhalation. 

4.Total lung capacity (IRV + TV + ERV + RV): the total 
amount of air that is contained within the thorax dur- 
ing a maximum inspiratory effort. 


Flow Rates 

1. Forced expiratory volume in 1 second (FEV1): the 
amount of air exhaled during the first second of FVC. In 
the healthy person, at least 70% of the FVC is exhaled 
within the first second (FEV1/FVC x 100%>70%). 

2. Forced expiratory flow rate (FEF 25%-75%) is the 
slope of a line drawn between the points 25% and 


IRV = inen; Lung volumes and capacities: 
ide Inspiratory 


From O’Sulli 
s een S, Schmidt T: Physical Rehabilitation. 
Davis, 2019, P. 435, with permission. 


- of exhaled volume on a forced vital capaci 
„lation curve. This flow rate is more specific to the 
aller airways and shows a more dramatic 

vith disease than FEV1. 


change 


pressures 


ssures (See Tables 5-1 and 5-2) 

Marim al inspiratory pressure (MIP): maximal pressure 
ihat is generated during inspiration, 

» Maximal expiratory pressure (MEP): maximal pressure 
shat can be generated during expiration. 

3.MIP and MEP are measures of ventilatory muscle 
strength. 

4. MIP values are used as a guide for intubation and are 
indicative of some disorders including neuromuscu- 
lar diseases. 


- 


Respiration 


Diffusion of Gas Across the 
Alveolar-Capillary Membrane 


Arterial Oxygenation 

l. Partial pressure of oxygen in the atmosphere (PaO,) 
at sea level is 760 mmHg (barometric pressure) x 21% 
(fraction of inspired oxygen) = 159.6 mmHg. 

2 Partial pressure of oxygen in the arterial blood, 
PaO, depends on the integrity of the pulmonary 
system, the circulatory system, and the PAO, (partial 
pressure of oxygen in the alveolus). Normal PaO, at 
toom air is 95-100 mmHg in a young, healthy indi- 
vidual. Hypoxemia: PaO, decreases with age, but in 
a young, healthy individual, mild hypoxemia would 
be considered at <90 mmHg. Hyperoxemia: PaO, 
>100 mmHg. 


$ 


mal 


Reference 


Aw Sheel IMB Sclauser Pessoa, V Franco Parreira, GAF Fregone"" 


F Chu i lues for maximal insp' 
Pressure. ng, WD Reid. Reference va 1}: 43-50- 


a systematic review. Can Respir J. 2014; 2 
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3. Fraction of 
O i wae 
Percentage Bane in the inspired air (FiO) is the 


The FiO, of r oxygen in air, based On a total of 1.00. 


1 


le 
Percentage (>21%) pp'emental oxygen increases the 
phere. 


4. reed ey, Is related to pulse oximetry (SpO,,) by the Oxy- 
globin curve. A normal PaO, of 90-100 mmHg 

equates to a SpO, of 98%- 100%, which is also nor- 
mal. Between 55-60 mmHg is the point at which oxy- 
gen dissociates more quickly from hemoglobin. This 
corresponds to an SpO, of 88%-90%. At this point, 
supplemental O, should be considered. 


Alveolar Ventilation 


We Ability to remove carbon dioxide from pulmonary 
circulation and maintain pH. 

2. pH indicates the concentration of free-floating hydro- 

gen ions within the body. Normal range for pH is 

7.35-7.45. 

3. PaCO,: the normal partial pressure of carbon diox- 
ide within the arterial blood is 35-45 mmHg. 
Hypercapnea is a PaCO, >45 mmHg. Hypocapnea 
is a PaCO, <35 mmHg. Removal or retention of CO, 
by the respiratory system alters the pH of the body 
in an inverse relationship. An increase in the PaCO, 
decreases the body's pH. A decrease in the PaCO, 
raises the body's pH. 

4. HCO;: amount of bicarbonate ions within the arterial 
blood, normally 22-28 mEq/L. Removal or retention 
of HCO; alters the pH of the body in a direct relation- 
ship. An increase in bicarbonate ions increases the 
body's pH. A decrease in bicarbonate ions decreases 
the body's pH. 


Ventilation (V) anc 


Optimal Respiration 

1. Occurs when ventilation and perfusion (blood flow 
to the lungs) are matched. ? 7 i 

2. Different ventilation and perfusion relationships exist. 


Reference Equations for MIP and MEP in Adults 
(in cmH,0) | 


ear 
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He 108 - {0.61 x age) 
isle 120 - (0.41 x age} 


174 - (0.83 x age) 
Reference: Evans JA, Whitelaw WA. The assessment of maximal respiratory 


mouth pressures in adults. Respiratory Care 2009; 54(10): 1348-1 359. 
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Dead Space . l 
1. Dead space is a space that is well ventilated, but in 


which no respiration (gas exchange) occurs. —— 
2. Two types of dead space: anatomical (conducting air- 
ways) or physiological (diseases such as pulmonary 


emboli). 


Shunt 
1. Complete atelectasis of a respiratory unit allows the 


blood to travel through the pulmonary capillary with- 
out gas diffusion. 

2.No respiration occurs due to such pathologies as 
pneumonia, pulmonary edema, or alveolar collapse. 


Effects of Body Position on the 
Ventilation Perfusion Relationship 
1. Gravity affects the distribution of ventilation and 


perfusion. 
2. Upright position. 

a. Perfusion is gravity dependent; i.e., more pulmo- 
nary blood is found at the base of the lung in the 
upright position. 

b. Ventilation. At the static point of REEP, the apical 
alveoli are fuller than those at the base. During 
the dynamic phase of inspiration, more air will be 
delivered to the less-filled alveoli at the bases, caus- 
ing a greater change in V. (minute ventilation) at 
the bases. 

c. Ventilation perfusion ratio (V/Q ratio): the ratio of 
pulmonary alveolar ventilation to pulmonary cap- 
illary perfusion. In the upright position, the apices 
are least effected by gravity (gravity independent), 


with the lowest perfusion, or Q. Although relatively 
low, there is still more air than blood, resulting j 
a high V/Q ratio (dead space). Perfusion and Be 
lation of the middle zone of the lung are eveni 

bases are gravity dependent = 


atched. The 
EE A have the most Q. Although V, is relatively 
high, there is more blood than air, resulting in 3 


(relatively) low V/Q ratio (shunt). 
3. Other body positions. Every body position creates 
these zones: gravity independent, middle, and gravity 
dependent. The gravity-independent area of the lung, 
despite the position of the body, acts as dead space 
The gravity-dependent area of the lung acts as a shunt. 
Body positions can be used for a variety of treatment 
goals: to drain secretions, to increase ventilation, or to 
optimize ventilation perfusion relationships. 


e r: E T 
ga as. 2 re ap. i E.. F 


Receptors 
1. Baroreceptors, chemoreceptors, irritant receptors, and 


stretch receptors within the body assist in adjusting 
the ventilatory cycle by sending information to the 


controller. 


Central Control Centers 

1. Cortex, pons, medulla, and autonomic nervous sys- 
tem evaluate the receptors’ information. 

2. Send a message out to the ventilatory muscles to alter 
the respiratory cycle in order to maintain adequate 
alveolar ventilation and arterial oxygenation. 


> Physical Therapy Examination 


Patient Interview 


information from the Patient, the 
Patient’s Family, and the Medical 


Record 


Chief Complaint 

1. Usually involves the loss of function (decreased abil- 
ity to perform activities of daily living [ADLs]) or dis- 
comfort (shortness of breath [dyspnea]), 


Present Iliness 

1, Initial onset (sudden vs. insidious) and Progressio 
of primary problem. S 

2. Anything that worsens or improves condition: posi 
tions, rest, medications, certain activities, and e 
ronmental conditions. Mm anda 


pete W the Patient's History 
for Na ainen Past occupational exposure! 
coniosis, CaS asbestosis, Silicosis, and pneum®- 
within the Wolinie ee exposure to antigens 
2. Past Medical histo j i: syeseonuvity p neumonitis} 
or treatment Ramet at would alter physical = 
steroid use), €.8., heart disease, long-te 


3. Current . 
m + 
edications that can mask (steroids) Of alter 


(beta blocke : 
4. Social habits Pronchodilators) vital signs. 


a. Smoki e 
ng In pack years (number of packs per day x 
) 


and ’ 7 
“xertional activity level during P” 


ods of well 
NESS, as well ag with present illness. 


cough and sputum production, Record 
from baseline because of present illness, 
» family history of pulmonary disease (€R. cystic fibr wis) 


A any changes 


©. 
P A = 


fests and Mea 


vital Signs (See Table 6-3 for Normal 

Values) 

i. Temperature: normal (afebrile) 98.6°7 (37°C), Core 
temperature increase indicates Infection | 

> Heart rate (HR), 

3, Blood pressure. 

4. Respiration, See Examination of Respiration in 

Chapter 4. 

a, Oxygenation: normal SpO, 98%- 1009, 

5, Oxygenation, 

a, SaO, is the percent saturation of oxygen in the arte- 
rial blood, This noninvasive measurement relates 
to the PaO, on the oxyhemoglobin desaturation 
curve, Normal levels are 98%- 100%, 

b. The pulse oximeter utilizes a finger sensor (or an 
ear, temporal artery, or toe sensor) to obtain a con- 
sistent reading, 

c. Error is increased with pulse oximeter in patients 
with poor circulation, nail deformities, nail polish, 
or during movement. 


Observation 

1. Peripheral edema seen in gravity-dependent areas and 
jugular venous distension indicates possible heart fail- 
ure. Right ventricular hypertrophy and dilation (cor pul- 
monale) are common sequelae to chronic lung disease. 

2.Body positions: Stabilizing the shoulder girdle 
(eg. sitting, hands placed on seat, arms extended, 
body leaning forward) places the thorax in the inspir- 
atory position and allows the additional recruitment 
of muscles for inspiration (pectorals). ; 

3. Color: Cyanosis, an acute sign of hypoxemia, is a blu- 
ish tinge to nail beds and the areas around eyes and 
mouth, 


al Values for Infants and Adults m 


DADA 


60-100bpm 

«120/80 mmHg 
12-20 br/min 
80-100 mmHg | 


120bpm 
75/50 mmHg 


roe: 
i 
d gat) cis- m 
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4. DI 
pital ¢ lubbing: a sign of chronic hypoxemia, The 


i [] ‘ i yx $) Í : ' 


inspection and Palpation 
i fip Precautions should be used when the thera- 
. 5 be come n contact with a patient's body fluids, 
yee are usually all that is needed during 
a routine 
Physical exam, ; i 
2, Neck, 


a. Observe the trachea: it should be in midline, 
superior to the suprasternal notch, 
h, Note the use of accessory muscles of ventilation, 
3, Thorax, 


a, cae In bony thorax (pectus excavatum, carina- 

tum), 

b. Observe anterlor-posterior-lateral dimension. In 
health, there is a 1:2 ratio, With obstructive pul- 
monary disease, the lung recoil force is decreased, 
resulting in a barreled chest and an increase in the 
A-P dimension. 

. The right and left thorax should be symmetrical. 

e Symmetry, static and/or dynamic, may be altered 
by changes in the bony thorax (scoliosis, scapu- 
lar immobility, pain), changes in the underlying 
lung and pleura (a patient with pleuritic pain or 
pneumothorax), or changes in the overlying skin 
(thoracic burn). 

e (b) Thoracic excursion in healthy adults, measured 
at the base of the lungs from full inspiration to end 
tidal volume expiration, is between 2 and 3 inches, 

e Thoracic excursion in health, measured at the 
base of the lungs from full inspiration to full 
expiration, is between 2 and 3 inches. 

e Inspect for scars, indicating potential adhesions 
to underlying soft tissue or surgical removal of 
structures within the thorax. 


N 


Auscultation papan 
1. Intensity of inspiration and expiration is quieter at 
the bases than the apex. l 

a. Vesicular (normal breath sound): a soft rustling 
sound heard throughout all of inspiration and the 
beginning of expiration. 

b. Bronchial: a more hollow, echoing sound normally 
found only over the right superior anterior thorax. 
This corresponds to an area over the right main 
stem bronchus. All of inspiration and most of expi- 
ration are heard with bronchial breath sounds. 

c. Bronchovesicular: intermediate breath sound 
between bronchial and vesicular with equal peri- 
ods of inspiration and expiration. 

d. Decreased: a very distant sound not spf 
heard over a healthy thorax; allows only some O 
the inspiration to be heard. Often associated with 


obstructive lung diseases. 
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2. Adventitious (extra) sounds. According to the Ameri- 
can Thoracic Society, there are only two adventitious 
breath sounds: 

a. Crackles (also termed rales, crepitations): a crackling 
sound heard usually during inspiration that indicates 
pathology (atelectasis, fibrosis, pulmonary edema). 

b. Wheezes: a musically pitched sound, usually heard 
during expiration, caused by airway obstruction 
(asthma, chronic obstructive pulmonary disease 
[COPD], foreign body aspiration). With severe air- 
way constriction, as with croup, wheezes may be 
heard on inspiration as well. 

3. Vocal sounds. 

a. Normal transmission of vocal sounds. 

e As with breath sounds, vocal transmission is loud- 
est near trachea and main-stem bronchi. 

èe Words should be intelligible, though softer and 
less clear at the more distal areas of the lungs. 

b. Abnormal transmission of vocal sounds may be 
heard through fluid-filled areas of consolidation, 
cavitation lesions, or pleural effusions. 

e Egophony is a nasal or bleating sound heard dur- 
ing auscultation. “E” sounds are transmitted to 
sound like “A.” 

e Bronchophony, characterized by an intense, clear 
sound during auscultation, even at the lung bases. 

e Whispered pectoriloquy occurs when whispered 
sounds are heard clearly during auscultation. 


Radiographic Examination 
1. See Table 5-4. 


Laboratory Tests (See Table 5-3 
for Normal Values) 
1. Arterial blood gas (ABG) analysis indicates fe 
adequacy of: K] 
a. Alveolar ventilation by determining pH, bica ea 
nate ion, and partial pressure of carbon diogi dg 


Sup. vena cava 


f 
Pulmonary trunk 


Left 
yentice = 


Right atrium 


Right ventricle —-—— 


| Figure 5-3 | Coronal T1 MRI thoracic view of 
normal female. 
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Pulmonary Medical Tests and Measures 


TEST USE 


rf y f- Endoscope used to view, biopsy, 
| bronchial tree 
Chest film or x-ray (CXR) Two-dimensional radiographic film to detect 
change in pulmonary parenchyma (fibro 
| Computed tomography (CT scan) Computer-generated picture of a cross- 
| Fluoroscopy 


| Magnetic resonance imaging (MRI) 


| 


| PET scan 


Ventilation-perfusion (V/Q) scan Assesses airflow and blood 


A mismatch in radioacti 


wash, suction, dilate, and/ oP iii the E aspects of the 


Continuous x-ray beam that allows observation of dig 


Provides detailed, sequenced images: 
a ages; especial : 
cancer, perfusion deficits, and Peper good for detectin 


Radioactive tracer is injected or į 


nhaled í 
| process. Used often in cance a 


r diagnosis and treatment 
flow to match th aa 
ve tracer oie gee Pattern of the lung to the perfusion pattern. 


volume removal to alleviate 


ce 


the presence of abn 


ormal material (exudate, blood) or a 
sis, collapse} 


sectional plane of the body 
phragmatic excursion 


sease (see Figure 5-3) ssue issues including 


mages taken, Areas of increased uptake indicate active 


e presence of pulmonary emboli. 


interpretation of Abnormal Acid-Base Balance 
TYPE ‘ pH 
Respiratory alkalosis l 


HCO, 


RV = Residual volume 
TLC = Total lung capacity 


ERV = Expiratory reserve volume 

FRC = Functional residual capacity bee 
IC = Inspiratory capacity TV = Tidal volume 
Inspiratory reserve volume VC = Vital capacity 


mm ee 


Nv 
} 


ai Tr mpared with lung 

u stem co g 
E ak opments found in restrictive 
and obstructive pulmonary disease. at 
From Rothstein J, Roy S, and Wolf S: The Rehabilitation 
Specialist’s Handbook, 4th ed. Philadelphia, FA Davis, 
2013, p. 518, with permission. 


Lung volumes of a healthy 


Table 5-5 presents the four basic conven: d 

acid-base balance and me Pa a pi an 3 

values that accompany each concn’ 
b. Arterial oxygenation by determining ps nane 

pressure of oxygen in relation to the 

inspired oxygen. l i 

2. Electrocardiogram: see Chapter 4 (Cardiovascular 

Physical Therapy) for discussion. 


CAUSES 
Alveolar hyperventilation 


at T A A numbness, early tetany 
pit WNL Alveolar hypoventilation Early: anxiety, restlessness, 
dyspnea, headache 
ee EA z Late: confusion, somnolence, coma 
WNL T Bicarbonate ingestion, vomiting, Vague symptoms: weakness, 
diuretics, steroids, adrenal mental dullness, possibly early 
EES x disease tetany 
S WNL ļ Diabetic, lactic, or uremic acidosis, Secondary hyperventilation 


Roy S, Wolf S, and Scalzitti: The Rehabilitation Specialist’s Handbook, 4th ed, Philadelphia, FA Davis, 2013, pg. 520, with permission. 
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SIGNS AND SYMPTOMS 


Dizziness, syncope, tingling, 


prolonged diarrhea (Kussmaul breathing), nausea, 


lethargy, coma 


Table 5-6 


Graded Exercise Test Termination Criteria 
1. Maximal shortness of breath. 


2. A fall in PAO, of greater than 20 mmHg or a PAO, less than 
55 mmHg. 


3. A rise in PaCO, of greater than 10 mmHg or a PaCO, greater 
than 65 mmHg. 


4. Cardiac ischemia or arrhythmias. 
5. Symptoms of fatigue. 


6. Increase in diastolic blood pressure readings of 20 mmHg, 
systolic hypertension greater than 250 mmHg, decrease in 
blood pressure with increasing workloads. 


7. leg pain. 
8. Total fatigue. 


9. Signs of insufficient cardiac output. 


. Reaching a ventilatory maximum. 


From Brannon F, et al: Cardiopulmonary Rehabilitation: Basic Theory and 
Application, 3rd ed. Philadelphia, FA Davis, 1998, p. 300, with permission. 


3. Sputum studies. 

a. Gram stain: immediate identification of the cat- 
egory of bacteria (gram-negative or gram-positive) 
and its appearance (e.g., pairs, chains). 

b. Culture and sensitivity: identifies the specific bacte- 
ria as well as the organism’s susceptibility to vari- 
ous antibiotics. Results available within a few days. 

c. Cytology: reports the presence of cancer cells in 
sputum. 

4. Pulmonary function tests (PFTs): evaluate lung vol- 
umes, capacities, and flow rates. Used to diagnose 
disease, monitor progression, and determine the 
benefits of medical management. See Figure 5-4 
for changes with disease states. See Table 5-7 for 


o 
-i 
Y 
v 
r+ 
M 
“x 
oi 
v 
C 
5 


296  ThHeraryEn « Pulmonary Physical Therapy 


classification of obstructive lung disease according 
to the Global Initiative for Obstructive Lung Disease 
(GOLD), including PFT values for each level of dis- 
ease severity. 

5. Blood values. See Chapter 4 for discussion. 


Exercise Tolerance Tests (ETT) or Graded 

Exercise Test. (See also Chapter 4) 

1. Evaluates an individual's cardiopulmonary response 
to gradually increasing exercise. 

2. Determines the presence of exercise-induced bron- 


chospasm by testing pulmonary function, particularly 
FEV1 before and after ETT. 


3, Documents the need for supplemental oxygen during 
ai exercise program by analyzing arterial blood 

values throughout the ETT. ABGs also provide a &; 
terion for test termination. If arterial blood sampling 
is unavailable, pulse oximetry can be used to Monitor 
the percent saturation of oxygen within the arterią] 
blood. Table 5-6 presents criteria for test termination 
for patients with pulmonary disease. 


See Chapter 4 Appendix: Selected 
Outcome Measures for Cardiac and 
Pulmonary Dysfunction 


P> Evaluation and Diagnosis of Pulmonary Pathologies 


~ ne = o~ 
Common Signs/Sys 
Present in Patients \ 


E = 
ko mee 


Pulmonary Pa tholc 


1. Adventitious breath sounds (crackles, wheezes). 
2. Cyanosis and/or clubbing. 
3. Hypoxemia and/or hypercapnia. 
4. Chest pain or tightness. 
5. Shortness of breath at rest and/or with exertion. 
6. Cough +/- sputum production. 
7. Tachypnea. 
8. Fatigue. 
9, Weakness. 
10. Accessory muscle use at rest. 
11.If an infectious pathology, signs and symptoms 
are consistent with fever, including shaking, chills, 
sweats, increased white blood cells, and increased 
temperature. 


i ve Di S Or 
1. Clients have difficulty getting air out, as evidenced by 

decreased expiratory flows (FEV, FVC, FEV /FVC) and 
likely increased residual volume (RV) and total lung 
capacity (TLC). The limitation in expelling air is due to 
pathology, including alveolar collapse, secretions, and/ 
or bronchoconstriction. CXR findings typically include 
hyperinflation, flattened diaphragms, and hyperlucency 


Chronic Obstructive Pulmonary 
Disease (COPD) 
1. Slowly progressing, chronic disease that limi 
ts - 
tory airflow (decreased FEV ) due to abpormaliiee ¢ 
alveoli and/or airways usually from environmental 
exposure (i.e., smoking or pollutants). 


2. Significant evidence supports participation in pulmo- 
nary rehabilitation to improve dyspnea, exercise toler- 
ance, and health status, and to reduce hospitalizations. 

3.COPD is diagnosed by the Global Initiative for 
Obstructive Lung Disease (GOLD) criteria, which isa 
combination of expiratory airflow (see Table 5-7) and 
functional limitation assessments (modified MRC 
dyspnea scale and COPD Assessment Test). 


Types of COPD 
1. Chronic bronchitis. 


a. Chronic inflammation of airways that causes 
increased mucous production, cough, shortness of 
breath, and fatigue. Diagnosed after chronic cough is 


present for at least 3 months for 2 consecutive years. 
2. Emphysema. 


a. Progressive alveolar and parenchymal destruction 
with concomitant e 


usuall nlargement of distal airways 


: y leading to severe expiratory airflow limit 
ons. Primary cause is smoking. 


COPD (b fication of Airflow Limitation Severity in | 


a 
teint On Post-bronc ilator FEV.) 
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ee 'reV,| z VC <0.7 = z 
eens Mild >80% 
San Moderate 50%-80% 
Goin A vi e 30%-50% 

: ery Severe 
Retrieved May 21 <30% 
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Obstructive Disorders 
7 Asthma. : 

a Chronic inflammatory disease caused by increased 
reactivity of the trachea and i to various 
stimuli (allergens, exercise, cold, viral infections) 

b. Variable symptoms and expiratory airflow limita- 
tions from widespread namowing of the airways 
due to inflammation, smooth muscle constriction, 
and increased secretions. Even during remission, 
some degree of airway inflammation is present 
Typical symptoms of asthma include ka 
shortness of breath, chest tightness, and a cough. 

?,. Pneumonia. 

a Aspiration: aspirated material causes an acute 
inflammatory reaction within the lungs. Usu- 
ally found in patients with impaired swallowing 
(dysphagia), fixed neck extension, intoxication, 
impaired consciousness, neuromuscular disease, or 
recent anesthesia. 

b. Bacterial: an intra-alveolar bacterial infection. 

è Pneumococcal pneumonia (streptococcal), a 
gram-positive bacterium, is the most common 
type of pneumonia and usually acquired in the 
community. 

ə Other common typical infecting organisms are 
Haemophilus influenzae and Staphylococcus aureus. 

eSome atypical pneumonia bacteria include 
Legionella, Mycoplasma pneumonia, and Chla- 
mydia pneumonia. 

c. Viral: an interstitial or intra-alveolar inflammatory 
process caused by viral agents (influenza, adenovi- 
rus parainfluenza, respiratory syncytial virus [RSV], 
measles). RSV is the most common viral pneumo- 
nia in children. 

3. Bronchiectasis. 

a A chronic congenital or acquired disease charac- 

terized by abnormal dilatation of the bronchi and 
; excessive sputum production. 
- Cystic fibrosis (CF). 

aA SaaS LARE disease characterized by 
thickening of secretions of all exocrine glands, 
leading to obstruction (e.g, pancreatic, ee 
gastrointestinal). CF may present as an obstructive 
restrictive, or mixed disease. 

b. Clinical signs indude meconium ileus, frequent 
respiratory infections, especially Staphylococcus 
aureus and Pseudomonas aeruginosa, and inab mra 
gain weight despite adequate caloric In ‘ndi 

c Diagnosis is made postnatally by a blood test indì- 
cating trypsinogen, or later by a positive sweat 
trolyte test. 

5. Bronchopulmonary dysplasia. sequela 

a. An obstructive pulmonary disease, often a : 
of premature infants with respiratory distress SY°° 
drome; results from high n prom 
cal ventilation, high fractions of insp 
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(FiO, ), and/or infection. Lungs show areas of pul- 
monaty immaturity and dysfunction due to hyper- 
inflation. 
6. Respiratory distress syndrome. 
a. tag bec in a premature infant resulting 
immaturity, inadequat 
nary surfactant. ji ris ogn 


r’ = ; = 


1. Restrictive disorders: clients have decreased vital 
capacity and normal inspiratory and expiratory flows. 
A pathology is decreasing the amount of air able to 
get in and out of the lungs. 

2. Interstitial lung disease. 

a. Idiopathic pulmonary fibrosis: chronic, progres- 
sive, fibrotic pneumonia that causes irreversible 
scarring in the lung tissue. 

b. Sarcoidosis: multisystem inflammatory disease 
consisting of granulomas in multiple organs, most 
often the lungs, skin, lymph nodes, eyes, and liver. 
o The etiology of sarcoidosis is unknown, peak 

onset is middle age, and affects persons of color 
more often than other races. 

e It is most often diagnosed as an incidental find- 
ing on chest films. Diagnosis requires radio- 
graphic findings, histology with granulomas, and 
exclusion of all other diagnoses. 

e May have increased secretions if bronchial 
involvement, which can mimic bronchiectasis 
and pulmonary fibrosis due to scaring from 
repeated infections. Patients may exhibit hypox- 
emia and hypocapnia. 

e Long-term glucocorticoids are used to man- 
age sarcoidosis, but multisystem monitoring is 
required. 

o PFTs and Six-Minute Walk Test are used to moni- 
tor progression of the disease. 

e New symptoms might include skin lesions, vis- 
ual changes, diaphoresis, palpitations, joint pain, 
joint swelling, or muscle weakness. 

c. Occupational exposure diseases (pneumoconiosis 
induding asbestosis, byssinosis, silicosis, and coal 
worker's pneumoconiosis): chronic inflammatory 
reaction from inhaled causes scarring in lung tissue 
and interstitial lung disease. 

3. Alterations in chest wall (musculoskeletal): restricted 
motion of bony thorax, with diseases such as anky- 
losing spondylitis, arthritis, scoliosis, pectus excava- 
tum, arthrogryposis, or the integumentary changes 
of the chest wall such as thoracic burns or sclero- 
derma. 

4 Alterations in neuromuscular apparatus: decreased 
muscular strength results in an inability to expand 
the rib cage, seen in disease states such as multiple 
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sclerosis, muscular dystrophy, Parkinson's disease, 

spinal cord injury, or cerebrovascular accident 

(CVA). 

5. Trauma. 

a. Rib fracture, flail chest: fracture of the ribs, usually 
due to blunt trauma. Flail chest is two or more frac- 
tures in two or more adjacent ribs. 

b. Pneumothorax: air in the pleural space, usually 
through a lacerated visceral pleura from a rib frac- 
ture or ruptured bullae. 

c. Hemothorax: blood in the pleural space, usually 
from a laceration of the parietal pleura. 

d. Lung contusion: blood and edema within the alve- 
oli and interstitial space due to blunt chest trauma 
with or without rib fractures. 


1. Atelectasis: collapsed or airless alveolar unit, caused 
by hypoventilation secondary to pain during the 
ventilatory cycle (pleuritis, postoperative pain, or rib 
fracture), internal bronchial obstruction (aspiration, 
mucus plugging), external bronchial compression 
(tumor or enlarged lymph nodes), low tidal volumes 
(narcotic overdose, inappropriately low ventilator set- 
tings), or neurologic insult. 

2. Pleural effusion: excessive fluid between the visceral 
and parietal pleura, caused mainly by increased 
pleural permeability to proteins from inflamma- 
tory diseases (pneumonia, rheumatoid arthri- 
tis, systemic lupus), neoplastic disease, increased 
hydrostatic pressure within pleural space (conges- 
tive heart failure), decrease in osmotic pressure 
(hypoproteinemia), peritoneal fluid within the 
pleural space (ascites, cirrhosis), or interference of 
pleural reabsorption from a tumor invading pleural 
lymphatics. 

3, Pulmonary edema: excessive seepage of fluid from the 
pulmonary vascular system into the interstitial space; 
may eventually cause alveolar edema. 

a. Cardiogenic: results from increased pressure in pul- 
monary capillaries associated with left ventricular 
failure, aortic valvular disease, or mitral valvular 
disease. 

b. Noncardiogenic: results from increased perme- 
ability of the alveolar capillary membranes due to 
inhalation of toxic fumes, hypervolemia, or nar- 
cotic overdose. 

c. Adult respiratory distress syndrome (ARDS): acute 
inflammatory response characterized by pulmo- 
nary edema in response to systemic pathology 
(sepsis, pneumonia, trauma, substance abuse). 


4. Pulmonary embolism: a thrombus from the periph 
eral venous circulation becomes embolic and lodo, 
in the pulmonary circulation. Small emboli do = 
necessarily cause infarction. . 

5 Pulmonary hypertension: increased arteria] on 
sures within the pulmonary vasculature system d 
to idiopathic pulmonary hypertension, left hens 
disease, chronic lung disease/hypoxemia, pulmo. 
nary artery obstruction, or multifactorial issues 
Exercise consistently has improved quality of life 
and exercise capacity in patients with pulmon ary 


hypertension. 
6. Bronchogenic carcinoma. 
a. Most common type is non-small cell lung cancer 


(adenocarcinoma > squamous cell carcinoma > 
large cell carcinoma), and the other is small cell 
lung cancer. 

b. Smoking is the largest risk factor, followed by radia- 
tion, environmental exposure, pulmonary fibrosis, 
genetics, presence of HIV, and alcohol. 

7.Tuberculosis: Mycobacterium tuberculosis infection 
spread by aerosolized droplets from an untreated 
infected host. Incubation period: 2-10 weeks. Primary 
disease lasts 10 days to 2 weeks. 

a. Postprimary infection is reactivation of dormant 
tuberculous bacillus, which can occur years after 
the primary infection. 

b. Medication is taken for prolonged periods: 3-12 
months. 

c. There is an increased incidence of TB in patients 
with HIV. 

d. Pertinent physical findings of primary disease 
can go unnoticed, as it causes only mild symp- 
toms: slight nonproductive cough, low-grade 
fever, and possible CXR changes consistent with 

primary disease. 


Hadi Two weeks on appropriate antitubercu- 
th nne renders the host noninfectious. During 
Ay ia ge the patient must be isolated 
enterin the in a negative-pressure room. Anyone 
and folion room must wear a protective TB mask 
leaves th universal precautions. If the patient 

e negative-pressure ro om, he or she must 


wear a specialized ira 
others, mask to keep from infectiné 


í Pet An (tuberculous spondylitis) is 4 e 
Pinal TB that primarily affects the thoracic an 
upper lumbar vertebrae 
® Arth re s 
ə Pacal changes often result in kyphosis. i 
therapy interventions can include P” d 


i ility and i ivities, 
Postural widen Strengthening activl 


ip Interventions 


anual Secretion Remo 
Techniques > — 


postural Drainage 

, Placing the patient in varying positions for optimal 

‘gravity drainage of secretions and increased expan- 
sion of the involved segment (see Figure 5-5). 

9, Indications for use of postural drainage. 

a. Increased pulmonary secretions. 

b. Aspiration. 

c. Atelectasis or collapse. 

3. Considerations prior to use of the postural drainage 
positions (see Table 5-8). These considerations are 
not intended to imply absolute danger, but rather a 
possible need for position modification. 

4. Procedure. 

a. Explain procedure to the patient. 

b.Place patient in appropriate postural drainage 
position. 

c. Observe for signs of intolerance. 

d. Duration of procedure can be up to 20 minutes 
per postural drainage position. Typically, duration 
equals the duration of other manual techniques 
used in conjunction with postural drainage. 


g’ 
= i, 


Percussion 

L.A force rhythmically applied with the therapist's 
cupped hands to the specific area of the chest wall that 
corresponds to the involved lung segment. 

2. Percussion is used to increase the amount of secretions 
cleared from the tracheobronchial tree; usually used 
in conjunction with postural drainage. Indications for 
use of percussion. 

a. Excessive pulmonary secretions. 

b. Aspiration. 

€ Atelectasis or collapse due to mucous plugging 
obstructing the airways. 

3.Considerations to weigh possible benefits of per- 
ssion against possible detriments prior to the 
application of this technique are listed in Table 5-9. 

Odification of the technique may be necessary for 
Patient tolerance. 

4. Procedure. 

x Explain procedure to the patient. l 

Place patient in the appropriate postural drainage 

POsition. 

“ Cover the area to be percussed with a lightweight 

P doth to avoid erythema. 
-Percuss over area of thorax that corresponds to the 
volved lung segment. The duration of percussion 
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depends on the patient's needs and tolerance. Three 
to 5 minutes of percussion per postural drainage 
Position with clinically assessed improvement is a 
guideline. 

e. The force of percussion causes the patient's voice 
to quiver. 


Shaking (Vibration) 

1. Following a deep inhalation, a bouncing maneuver 
is applied to the rib cage throughout exhalation; to 
hasten the removal of secretions from the tracheo- 
bronchial tree. 

2.Commonly used following percussion in the appro- 
priate postural drainage position. Modification may 
be necessary for patient tolerance. 

3. Indications for the use of shaking. 

a. Excessive pulmonary secretions. 

b. Aspiration. 

c. Atelectasis or collapse of an airway from mucous 
plugging. 

4. Considerations prior to the application of shaking are 
similar to those of percussion (see Table 5-9). 

5. Procedure. 

a. Explain procedure to the patient. 

b. Place patient in appropriate postural drainage 
position. 

c. Perform percussion if appropriate. 

d. As patient inhales deeply, the therapist’s hands are 
placed with fingers parallel to the ribs. 

e. As patient exhales, the therapist’s hands pro- 
vide a jarring, bouncing motion to the rib cage 
below. 

f. The duration of shaking depends on the patient's 
needs, tolerance, and clinical improvement. Five to 10 
deep inhalations with the shaking technique is gener- 
ally acceptable practice. Any more than 10 would risk 
hyperventilation (increased VE resulting in decreased 
PaCO,), and less than 5 may be ineffective. 


Airway Clearance Techniques 

1.Cough: patient should be asked to cough in the 
upright sitting position, if possible, after each area 
of lung has been treated. Coughing clears secretions 
from the major central airways. 

2. Huffing: more effective in patients with collapsible 
airways (e.g., chronic obstructive diseases), prevents 
the high intrathoracic pressure that causes premature 
airway closure. 

a. Ask patient to inhale deeply. 
b. Immediately, the patient forcibly expels the air, say- 
ing “Ha, ha.” 
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UPPER LOBES Apical Segments 
Bed or drainage table flat. 
Patient leans back on pillow at 30° angle against therapist. 


Therapist claps with markedly cupped hand over area 
between clavicle and top of scapula on each side. 


ote 


he 
RIGHT MIDDLE LOBE 
Foot of table or bed elevated 16 inches. 


Patient lies head down on left side and rotates Y% tum 
backward. Pillow may be placed behind from shoulder 
to hip. Knees should be flexed. 


Therapist claps over right nipple area. In females with 
breast development or tendemess, use cupped hand 
with heel of hand under armpit and fingers extending 
forward beneath the breast. 


LOWER LOBES Lateral Basal Segments 
panis  —eeEEeeeeeeeeeeee 
Foot of table or bed elevated 20 inches. 

Patient lies on abdomen, head down, then rotates 1⁄4 


tum upward. Upper leg is flexed over a pillow for support. 


Therapist claps over uppermost portion of lower ribs. 

ion shown is for drainage of right lateral basal 
segment. To drain the left lateral basal segment, patient 
should lie on the right side in the same posture). 


(4 
hs 


UPPER LOBES Posterior Segments 


Bed or drainage table flat. 
Patient leans over folded pillow at 30° angle. 


Therapist stands behind and claps over upper back on 
both sides. 


SZ 


LEFT UPPER LOBE Lingular Segments 
Foot of table or bed elevated 16 inches. 


Patient lies head down on right side and rotates 1/4 tum 
backward. Pillow may be placed behind from shoulder 
to hip. Knees should be flexed. 


Therapist claps with moderately cupped hand over left 
nipple area. In females with breast development or tender- 
ness, use cupped hand with heel of hand under armpit 
and fingers extending forward beneath the breast. 


Last Rib 


lee 


LOWER LOBES Posterior Basal Segments 
Foot of table or bed elevated 20 inches. 


Patient lies on abdomen, head down, with pillow under 


hips. Therapist claps over lower ri 
each side. r ribs close to spine on 


UPPER LOBES Anterior Segments 

Bed or drainage table flat. 

Patient lies on back with pillow under knees. 
Therapist claps between clavicle and nipple on each side, 


LOWER LOBE Anterior Basal Segments 


Foot of table or bed elevated 20 inches. 
Patient lies on side, head down, pillow under knees. 


Therapist claps with slightly cupped hand over lower ribs. 


(Position shown is for drainage of left anterior basal 
segment. To drain the right anterior basa! segment, 
patient should lie on the left side in same posture). 


LOWER LOBES Superior Segments —_ 


Bed or table fiat. 


Patient lies on abdomen with two pillows under hips. 


Therapist claps over middle of back at tip of scapula on 
either side of spine. 


ature) Bronchial drainage. 


From Rothstein J, Roy S, and Wolf S: The Rehabilitation Specialist's Handbook, 3rd d 
Ide 


permission. v FA Davis, 2005, p. 444, with 


Table 5-8 


etn aia Prie erations Prior to the Use of Postural Drainage 


Aras to "he w of Trendelenburg positon (Hend of bad tipped down 
15° te 


Circulatory system Pulmonary edema, congestive heart 
failure, hypertension 
Abdominal problems Obesity, ascites, pregnancy, hiatal 
(a, nausea and vomiting, 
recent food consumption i 
Neurologic system Recent neurosurgery, increased 


intracranial pressure, aneurysm 


precautions 
| Pulmonary system Shortness of breath 
Precautions to the use of sidelying position 


Circulatory system 
Musculoskeletal system 


Axillo-femoral bypass graft 


Humeral fractures, need for hip 
abduction brace, other situations 
that make sidelying uncomfort- 
able, e.g., arthritis, shoulder 

bursitis 


3. Assisted cough: the therapist's hand(s) or fist becomes 
the force behind the patient's exhaled air. Used when 
the patient's abdominal muscles cannot generate an 
effective cough (e.g., spinal cord injury). The amount 
of force by the therapist depends on patient tolerance 
and abdominal sensation. 

a. Position the patient against a solid surface; supine 
with head of bed flat or in a Trendelenburg posi- 
tion, or sitting with wheelchair against the wall or 
against the therapist. si 

b. The therapist's hand is placed below the patient s 
subcostal angle (similar to hand placement for the 
Heimlich maneuver). 

c. Patient inhales deeply. he 

d.As the patient attempts to cough, the therapists 
hand pushes inward and upward, assisting the 
rapid exhalation of air. 

e. Any secretions raised should be removed by a suc- 
tion catheter if expectoration is problematic. 

4. Tracheal stimulation: used with patients who are una- 
ble to cough on command, such as infants oF patients 
with brain injury or stroke. 

a. The Aha finger or thumb is placed jus P 
the suprasternal notch, and a quick inward an ee 
ward pressure on the trachea elicits the cough r sa 

5. Endotracheal suctioning: used only when the a si 
airway clearance techniques fail to adequately rem 

secretions. 
a. Standard precautions are OPIRTES st 
with a patient's body fluid is expects. —— 
Gripe suction catheters come y Eor se 
14 French gauge (Fr), usually for an adult 


nce contact 
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Table 5-9 


Considerations Prior to the Use of Percussion 
and Shaking 


General guidelines 


Pain made worse by the technique 
Circulatory system Aneurysm precautions, hemoptysis 
Coagulation disorders Increased partial thromboplastin 


time (PTT), increased pro- 
thrombin time (PT), decreased 
platelet count (below 50,000), 
or medications that interfere with 
coagulation | 
Fractured rib, flail chest, 
degenerative bone disease, 
bone metastases 


Musculoskeletal system 


for older children, 8 and 5-6 Fr for young children 
and infants. Suction system set at approximately 
120 mmHg of suction. Sterile glove/clean glove. 

c. Procedure: a catheter is fed through either an arti- 
ficial airway, oral airway, or the nares through the 
pharynx, larynx to the carina. When resistance is 
felt at the carina, the catheter is rotated and with- 
drawn. Suction is applied intermittently so as not 
to damage the inner lining of the trachea. The usual 
suctioning time is 10 to 15 seconds. 


RED FLAG: Complications associated with suction- 
ing: hypoxemia, bradycardia or tachycardia, hypoten- 
sion or hypertension, increased intracranial pressure, 
atelectasis, tracheal damage, infections. 


Active Cycle of Breathing 

1. An independent program to assist in the removal of 
more peripheral secretions that coughing may not clear. 

2. Breathe in a controlled, diaphragmatic fashion. 

3. Perform thoracic expansion exercises with or without 
percussion and shaking. These are deep inhalations 
with a hold at the top, if possible. 

4 Controlled diaphragmatic breathing. The patient 
decides what is needed next. If no secretions seem to 
be mobilized, patient goes to forced expiratory huffs 
(#5) and/or coughing (#6). If patient then believes 
secretions can be cleared, resume controlled diaphrag- 
matic breathing (#7). Repeat as needed (#8). 

5. Inhale at a resting tidal volume. Contract the abdomi- 
nal muscles to produce one or two forced expiratory 
huffs from mid- to low lung volume to raise secretions. 

6. Huff from high lung volume or cough to clear. 

7. Controlled diaphragmatic breathing. i 

8. Repeat these cycles until secretions are in large airways. 
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Autogenic Drainage 

1.An independent program used to sense peripheral 
secretions and clear them without the tracheobron- 
chial irritation from coughing. 

2. Amount of time spent in each of the following phases 
is determined by where the patient feels the secretions. 

a. Unstick phase: quiet breathing at low lung volumes 
to affect peripheral secretions. 

b. Collect phase: breathing at mid-lung volumes to 
affect secretions in the middle airways. 

c. Evacuation phase: breathing from mid- to high 
lung volumes to clear secretions from central 
airways; replaces coughing as the means to clear 
secretions. 

d. Repeat the steps corresponding to the area of 
retained secretions until all secretions are removed 
from the airways. 


Oscillatory Positive Expiratory Pressure 

(PEP) Devices 

1.The patient uses an external device that vibrates the 
airways on exhalation to improve airway clearance 
with intermittent, positive expiratory pressure. Exam- 
ples include FLUTTER and acapella devices. 

2. Patient breathes in a normal tidal volume through the 
nose or around the mouthpiece of the device. 

3. Patient then exhales through the device, setting up a 
vibration within the airways. Experimentation in the 
tipped position of the device may provide the most 
vibration possible with exhalation. 

4. Repeat between 5 and 10 times. 

5. Patient then breathes in a full inhalation through the 
nose or around the mouthpiece. 

6.This is followed by a 3-second hold at the top of 
inhalation and rapid, forced exhalations through the 
device. 

7. Repeat 2 or 3 times. 

8. Huff or cough to clear secretions. 


Low-Pressure Positive Expiratory 

Pressure (PEP) Mask 

1.The patient uses positive expiratory resistance via 
face mask or mouth piece with nose clips to help 
remove airway secretions. Low-pressure PEP mea- 
sures 10-20 cm H,O. 

2. Seated patient breathes at tidal volumes with mask 
in place. 

3. After approximately 10 breaths, the mask is removed 
for coughing or huffing to clear secretions. 

4.The sequence is repeated until all secretions are 
removed from the airways. 


High-Frequency Chest Wall Oscillation 

1, Patient wears a vest that fills with air and then rapidly 
increases/decreases pressure. 

2. Pressure oscillation loosens secretions in the airway. 


OON 


3. Settings: frequency is set to 12-16 Hz (He rtz) 
pressure is inflated until snug on patient. ‘and 
4.Time = 20-30 minutes, with breaks to cough 
drink water as needed. and 
5. Can be completed in postural drainage Positions 


Diaphragmatic Breathing 

1. Used to increase ventilation, improve gas exchange 
decrease work of breathing, facilitate relaxation, ang 
maintain or improve mobility of chest wall. 

2. Used with postoperative patients, post-trauma patients 
and patients with obstructive or restrictive pulmonary 
lung diseases. 

3. Procedure. 

a. Explain procedure to patient. 

b. Position patient in supine, sitting, or semireclined 
(e.g., semi-Fowler’s position). 

c. Place therapist's hand gently over subcostal angle 
of the thorax. 

d.Apply gentle pressure throughout the exhalation 
phase. 

e. Increase to firm pressure at end of exhalation. 

f. Ask patient to inhale against resistance of the thera- 
pist’s hand. 

g. Release pressure, allowing a full inhalation. 

h. Progress to independence of therapist's hand, 
in upright sitting, standing, walking, and stair 
climbing. 


Segmental Breathing 

1. Used to improve ventilation to hypoventilated lung 
segments, alter regional distribution of gas, maintain 
or restore functional residual capacity, maintain O! 
improve mobility of chest wall, and prevent pulmo- 
nary compromise. 

2. Used for patients with pleuritic, incisional, or post 

trauma pain that causes decreased movement in 4 

portion of the thorax (splinting), and those at risk 0 

developing atelectasis, 


RED FLAG: Contraindicated with intractable hyP® 
ventilation until medical situation is resolved. 


3. Procedure. 


a. Explain procedure to patient. > 

b. Position patient to facilitate inhalation to 4 p 
tain segment, such as postural drainage positio? 
upright sitting. f 

c. Apply gentle pressure to the thorax over ate? ; 

ypoventilation during exhalation. . 

d. Increase to firm pressure just prior to inspiratio® f 

e. Ask patient to breathe in against the resistan? 
therapist's hands. 


- Release resistance, allowing a full inhalation. 
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stained Maximal Inspiration (SMI 
Used to increase inhaled volume, sustain or ts eaten on ee nae hi ctaiek 
alveolar inflation, and maintain or restore functional aa ae ret sia re a bat 
vesidual capacity. Ganita FREES exercise should occur more fre- 
; EEN EE ; ve to seven tim 
3. Used in acute situations, a Patients with post- 4. Intensity: patients with aa topcase lung disease 
trauma pain, postoperative pain, acute lobar collapse. will likely reach their cardiovascular endpoint with an 
3, Procedure. exercise test. Patients with 
a. ae slowly through nose or pursed lips to maxi- monary disorders will hice fo ace a 
mal inspiration. : 
eee point before a card j Í 
b. Hold maximal inspiration for 3 seconds. these patients should | TPE A 
c Passively exhale the volume. rate. Ratings of Perceived Exertion and Borg Dyspnea 
d. Incentive Spec (devices used to measure on Exertion Scale are used to monitor exercise intensity. 
and encourage deep inspiration) can help patient 5. Time: with high-intensity exercise, the patient may 
achieve maximal inspiration during SMI. need an interval exercise program with rest periods 
i ; for tolerance. Progression is directed first toward a 
Pursed-Lip Breathing duration of 20-30 minutes of continuous exercise 
1. Used to reduce respiratory rate, increase tidal volume, before an increase in intensity is considered. 
reduce dyspnea, decrease mechanical disadvantages 6. Type: any aerobic activity that allows a graded work- 
of impaired ventilatory pump, improve gas mixing load; usually, a circuit program of multiple activities 


(e.g., bike, walking, arm ergometry} since patients 
with pulmonary disease may be deconditioned. 
Patient preference should be considered. 


at rest for patients with COPD, and facilitate relaxa- 
tion. Primarily used for patients with obstructive dis- 
ease who experience dyspnea at rest or with minimal 
activity/exercise, or with ineffective breathing patterns 
during activity/exercise. 
2. Procedure. 
a. Slowly inhale through nose or mouth. 
b. Passively exhale through pursed lips (position 


Inspiratory Muscle Training (IMT) 

1.Used to load muscles of inspiration by breathing 
through a series of graded aperture openings on a 
handheld device. By increasing strength and endurance 
of muscles of ventilation, the patient will develop more 


mouth as if blowing out candles). 
c Additional hand pressure from the therapist efficient ventilatory muscles, less effort in breathing, 


applied to abdomen can gently prolong expiration. 


and decreased possibility of respiratory muscle fatigue. 

2. IMT is appropriate for patients with decreased com- 
pliance, decreased intrathoracic volume, resistance to 
airflow, alteration in length tension relationship of 
ventilatory muscles, decreased strength of the respira- 
tory muscles. Obese patients would benefit. 


RED FLAG: Abdominal muscle contraction can be 
used judiciously to increase exhaled volume. Care 
must be taken not to increase intrathoracic pressure, 


which may cause airway collapse. 


3. Procedure. - J5 
Abdomi : a. Explain procedure to patient with emphasis on 
a parol Senan too weak to provide maintenance of respiratory rate and tidal volume 
an effective cough. Abdominal support is used when te EEEN E s (MIP: 
the abdominal muscles cannot provide the necessary b.D a Ei ae = Se l 

i : `n high tho- see norm ues for ; 

support needed for passive exhalation, e.g. in high . 
A cervical i cord injuries. It is important c. Choose an aperture opening that requires 30%- 
to P d ot restrict inspiration. 70% of MIP (intensity) and allows 10-1 5 minutes 
; ete that the binder does n gulping) can also be of training per session. With higher intensities, 
"'Ossopharyngeal breathing (alr guip patients can complete 10-20 repetitions similar to 


other strength training. 

d. Ask patient to inhale through device while main- 
taining their usual respiratory rate and tidal vol- 
ume for at least 10-15 minutes. 

e. Progression initially focuses on increasing dura- 
tion to 30 minutes, then increasing intensity with 


smaller apertures. 


taught to assist coughing. 


General Conditionin - 
‘4 prescription pe ainas using the FITT Le = w : 
a hipaa cardiopulmonary fitness pa Paced Bream gh = a ee of an 
Pen na ae a pressureisrequired t- ads. dwn its performance. 
uring cee, and progressive physical activity. 
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2.Indications: patients who become dyspneic during 
the performance of an activity or exercise. 
3. Procedure. 

a. Break down any activity into manageable compo- 
nents that can be performed within the patient's 
pulmonary system’s abilities. 

b. Inhale at rest. 

c. Upon exhalation with pursed lips, complete the 
first component of the desired activity. 

d. Stop the activity and inhale at rest. 

e. Upon exhalation with pursed lips, complete next 
component of activity. 

f. Repeat steps (d) and (e) until activity is accomplished 
in full without shortness of breath. For example, stair 
climbing can be done by ascending one or more stairs 


of Pulmonary Disease 


(=a pe cca 9! i 
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Types of Surgeries to Remove 

Diseased Lung Portions 

1. Pneumonectomy: removal of a lung. 

2. Lobectomy: removal of a lobe of a lung. 

3. Segmental resection: removal of a segment of a lobe. 

4. Wedge resection: removal of a portion of a lung with- 
out anatomical divisions. 

5. Lung volume reduction surgery (LVRS), or pneumec- 
tomy, removes large emphysematous, nonfunction- 
ing areas of the lung to normalize thoracic mobility 
and improve gas exchange of the remaining lung. 


Types of incisions 

1. Midsternotomy: sternum is cut in half lengthwise 
and rib cage is retracted; used in most heart surgeries. 
The sternum is wired together at the close of surgery; 
therefore, physical therapy should encourage full 
upper-extremity range of motion postoperatively. 

2. Thoracotomy: used for most lung resections; incision 
follows the path of the fourth intercostal space; full 
range of motion should be encouraged postoperatively. 

3. Video-assisted thorascopic surgery (VATs): minimally 
invasive surgical technique used to complete any of 
above lung resections. 


Postoperative Physical Therapy 

Sessions 

1. Decrease the number and severity of pulmonary com- 
plications. 


on exhalation, and then resting, inhaling at rest, 

more stairs on exhalation, and so on. then 

Energy Conservation 

1. The energy consumption of Many activities of daily 
living can be decreased with some careful tho 
and planning making seemingly impossible tale 
possible. | 

2. For example, showering is difficult for the patient with 
pulmonary disease, given the activity and the ey 
humid environment. With a shower seat, handheld 
shower, and use of a terry cloth robe after shower; 
the patient does not have to stand, hold his or her 
breath as often, or dry off in the humid environmen, 
thus reducing the energy cost of the activity. 


Medical and Surgical Management 


2. Prevent postoperative pulmonary complications. 
a. Remove residual secretions. 
b. Improve aeration. 
c. Gradually increase activity. 
d. Return to baseline pulmonary functioning. 
3. Pertinent physical findings of postoperative pulmo- 
nary complications. 
a. Increased temperature. 
b. Increase in white blood cell count. 
c. Change in breath sounds from the preoperative 
evaluation. 
d. Abnormal chest x-ray. 
e. Decreased expansion of the thorax. 
f. Shortness of breath. 
g. Change in cough and sputum production. 
4. Physical therapy considerations. 
a. Determine need for pain management. 
b. Choose appropriate intervention based on patients 
needs. 
è Secretion removal techniques. 
° Breathing exercises to improve aeration, ince 
live spirometry. 
° Early mobilization. 
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common Pulmonary Medications 
| ADVERSE EFFECTS f 
MECHANISM OF ACTIO FOR PTS 
caren à TO NOTE EXAMPLES | 
Short-Acting: Used for immedi i ) 
Rescue/ i g iate relief of breakthrough symptoms of tightness, wheezing, and shortness of breath 
short-acting anticholinergic Bronchodilator : | 
ee antagonist] ere £ (smooth muscle Tachycardia Atrovent (ipratropium bromide) 
short-acting beta-2 agonists B : 
' Ae and As r (smooth muscle Tachycardia Ventolin HFA (albuterol), Proventil 
HFA (albuterol), Xopenex HFA 
(levalbuterol) | 
Maintenance: Taken on a regular schedule to maintain optimal airway diameter | 
OT Reduce airway inflammation Hyperglycemia, osteoporosis, Flovent HFA (Auicason propionate), : 
(glucocorticoids) (inhibit inflammatory response) poor healing, proximal Pulmicort (budesonide), prednisone | 
muscle weakness | 
long-acting anticholinergic Bronchodilator (smooth muscle Tachycardia Spirivia (tiotropium bromide) | 
(muscarinic antagonist) relaxant) | 
i 
long-acting beta-2 agonists Bronchodilator (smooth muscle Tachycardia Serevent (salmeterol), Foradil | 
(sympathomimetics) relaxant) (formoterol) 
| Cromones Antiallergen (prevents None Cromolyn sodium | 
| bronchoconstriction) | 
Leukotriene antagonist Prevents bronchospasm and None Zafirlukast, motelukast | 
inflammatory response | 
‘Mucolytics Reduces mucus viscosity Mucomyst (acetylcysteine), Pulmozyme 
. (dornase alfa) 
Combination medications: used Combination of a long-acting beta Tachycardia, hyperglycemia, Symbicort (budesonide-formoterol), | 
| to treat Asthma and COPD 2-agonist (bronchodilator) and osteoporosis, poor healing, Dulera (mometasone furoate-for- | 
corticosteroid (reduces inflam- proximal muscle weakness moterol), and Advair (fluticasone | 
mation} propionate-salmeterol} | 
‘Other 


Antibiotics: Used for the treatment of infection or infectious exacerbation. Antibiotics are dependent upon the culture and sensitivity results. 


Hacinar It is recommended that patients with pulmonary disorders routinely receive the influenza and the pneumonia vaccinations to prevent 
| pulmonary compromise. 
| . i bilitation. New York: F. A. Davis Company. Panus, P. C., Jobst, E. E., Masters, 
| Modi : _D. (2016). Respiratory Drugs. In Pharmacology in Reha ‘ , ; 

; ae = S p EF aea S 12009) Chapter 35. Drugs Affecting the Respiratory System. In Pharmacology for the Physical Therapist. New York: 
| The McGraw-Hill Companies. Oon N 


Review Questions 
and Case Study 


(Answers to all Review Questions and Case Studies can be found in 
Chapter 17) 


What are the PAO, and FiO, normal values in room air? 


When auscultating the lungs, what are the main characteristics of crackles, wheezes, vesicular, and bronchial 
breath sounds? 


_ What are the expected physical, imaging, PFT, and laboratory findings associated with moderate to severe 
asthma? 


4. What are the precautions when using postural drainage in the Trendelenburg position? 
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Pulmonary Case Stud 


patient Profile 
e Gender: Female 
o Age: 72 years 


Presenting Problem/Current Condition 

¢ Recent 3-day admission to the hospital with increased 
shortness of breath and productive cough with 
yellowish-green sputum 

» Treated with high-dose steroids and antibiotics, 
along with bronchodilators for a chronic obstructive 
pulmonary disease exacerbation 

e Referred to outpatient pulmonary rehabilitation 2 weeks 
after her hospital discharge 


Past Medical History 
e Hypertension 
¢ Hyperlipidemia 
¢ Type II diabetes 
e Obstructive sleep apnea g 
e Obesity 
¢ Smoking 1-2 packs per day x 45 years 
R 


Other Information a 

* Patient uses CPAP at night for obstructive sleep apnea. 

è She receives assistance from a local agency for house 
cleaning and grocery shopping. 

è She lives alone and uses a rollator f& community 
ambulation. 
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Question #1 


What is the most likely sequelae of the patient’s medi- 
cal treatment in the hospital that the physical therapy 
should consider during their examination? 


1, Cognitive screening due to ongoing delirium. 

2, Incontinence due to antibiotic use. 

3. Integumentary issue on sacrum due to prolonged 
immobility, 

4, Proximal weakness due to a steroid myopathy. 


Question #2 

What is one of the primary benefits of pulmonary reha- 
bilitation for patients with chronic obstructive pulmo- 
nary disease after an exacerbation of their disease? 


1. Decreased dyspnea on exertion. 

2, Decreased hospital admissions. 

3. Improvement in health-related quality of life. 
4. Improved mortality rates. 


Question #3 
Which intensity of walking program would be the BEST 
option for the patient to start in pulmonary rehabilitation? 


1.20% of maximum, 2 days a week, 5 minutes per day. 
2.30% of maximum, 3 days a week, 10 minutes per day. 
3, 50% of maximum, 5 days a week, 20 minutes per day. 
4, 85% of maximum, 6 days a week, 40 minutes per day. 
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> Factors Impacting Therapeutic Intervention Selec a 


xjymerOUs therapeutic interventions are available to 

he physical therapist, including therapeutic exercise. 

un essential quality of the therapist is the ability to 
select prescribe, and modify effective therapeutic 
interventions. ' 

; The therapist must consider many factors when select- 
ing the best therapeutic intervention for their patient. 
These considerations include: 

} Current best evidence available based on the diag- 
nosis (e.g., Clinical practice guidelines, clinical pre- 
diction rules) 

b. Anatomical, physiological, and biomechanical factors 


) 
é 


> Resistance Training 


c. Impairments, activity limitations, and participa- 


tion restrictions 


d. Acuity of the patient's condition to include tissue 
healing timelines (See Table 2-35 for a review of 


tissue healing timelines) 
e. Pain behavior to include Severity, Irritability, Nature, 
Stage and Stability (SINSS) of the condition 


f. Motor control/motor learning as related to the 
intervention 

g. Contraindications 

h. Precautions 

i. Potential adverse side effects of the intervention 


Concepts of Muscle 


Basic Muscle Properties and 
finitions 
l.Contractile elements of muscle. 

è Muscles are composed of fibers, which are made up 
of myofibrils, Myofibrils are composed of sarcomeres 
that are connected in series. The overlapping Cross- 
bridges of actin and myosin make up a sarcomere. 

‘When a muscle contracts, the actin-myosin fila- 
ments slide together and the muscle shortens. The 
“oss bridges slide apart when the muscle relaxes 

2 and returns to its resting length. 

3 e performance. 

Muscular strength: the maximum force that a mus- 

b ecan develop during a single contraction. 

ar power: the rate of performing: work, 

“te work is the magnitude of a force acting on 
Object multiplied by the distance through which 

e Orce acts. 

“cular endurance: the ability of muscle to con- 


Tact repeatedly or to generate force over a certain 
(See 
l 


of time. 
T Units and Muscle Fiber Types 
orun ae otor 
Or unit is an alph on (lower m 
pha motor neuron (™ 
T and all of the muscle fibers that it innere 
€ unit is all of the muscle fibers that anen 
tits the an individual alpha motor neuron. Ta ; 
Muq aan common muscle unit or muscle fiber types 
è Sl Wait types. 
“Witch (ST) fibers (type 1). 


e Slow contraction speed. 
e Low force (tension) production. 
e Highly resistant to fatigue. 
b. Fast-twitch (FT) fibers (type Ila). 
e Fast contraction speed. 
ə Fatigue resistant. 
ə Characteristics can be influenced by the type of 
training. 


Muscle Fiber Types and Characteristics pee 


Motor neuro size 


Large 


Conduction velocity Slow Fast Fast 
Contraction speed Slow Fast Fast 
Relaxation speed Slow Fast Fast 

Low Moderate High 


Force production 
ii High Moderate Low 


High Moderate law 


Fatigue resistance 


Capillary density 


Energy system Aerobic Aerobic Anaerobic 
ne 
n ae Small Moderate Large 
= pa ea, Slow Fast Fast 

i 
oe T Small Moderate Large 
s Red White/red White 
Color ' 
Myoglobin content and High Low -= 

supply 
p E High Moderate low 


Mitochondrial density = a 
. inlett, Essentials of Strength Training and Conditioning, 
ipa ae Hal ow ea Therapeutic Exercise, 7th ed., FA Davis, 2018. 
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c. Fast-twitch (FT) fibers (type IIx). 

e Fast contraction speed. 

e High force production. 

e Susceptible to quick fatigue. 

d. Hereditary influences and fiber type distribution. 

e The percentage of either FT or ST fibers in the 
body is determined by genetics. This ratio cannot 
be changed via normal exercise. 

e Specific training can modify metabolic character- 
istics of all fiber types; e.g., high-intensity, anaer- 
obic strength training will stimulate optimal FT 
adaptation. 

e. Order of fiber type recruitment. 

e Recruitment order depends upon type of activity, 
force required, movement pattern, and position 
of the body. 

e ST motor units have the lowest functional thresh- 
olds and are recruited during lighter, slower 
efforts such as low-intensity, long-duration 
endurance activities. 

e Higher forces with greater velocity cause the acti- 
vation of more powerful, higher threshold FT 
motor units. 

e Order of recruitment is ST, followed by FT Ila, 
and finally followed by FT IIx motor units. 


Length-Tension Relationship 

1.As the muscle shortens or lengthens through the 
available range of motion (ROM), the tension it pro- 
duces varies. Maximum tension is generated at some 
midpoint in the ROM; less tension is developed in 
either shortened or lengthened ROM. 

2. The weight lifted or lowered cannot exceed that which 
the muscle is able to control at its weakest point in 
the ROM. 

3, When a muscle is stretched beyond the resting length, 
there is a mechanical disruption of the cross bridges 
as the microfilaments slide apart and the sarcomeres 
lengthen. Releasing the stretch allows the sarcom- 
eres to return to their resting length. This change in 
ratio of length to tension is called elasticity, 

4.Once released, a muscle stretched into the elastic 
range will contract and produce a force or tension as 
the muscle returns to its original length. 


Adapta Ons -€ 
Training ; 


Changes in Muscle 

1. Hypertrophy is an increase in muscle size as a result 
of resistance training and can be observed after at 
least 6-8 weeks of training. 

2. Remodeling: individual muscle fibers are enlarged 
contain more actin and myosin and have more, larger 
myofibrils; sarcomeres are increased. 


3, An increase in motor unit recruitment and syn chron 
zation of firing facilitates contraction and maximize 
force production. 

4. The average person has a ratio of 50% fast- to g E 
twitch motor units. Performing workloads of log 
intensity will challenge half of the body's tad 
mass. High-intensity exercises for shorter durations 
(less than 20 repetitions) are needed to train the 
highly adaptable fast-twitch Ila fibers. 

5, Disuse atrophy occurs when a muscle loses both size an, F 
strength from lack of use or when a limb is immobilized 

6. Cross-section area of a muscle highly correlates with 
strength gains. The larger the muscle, the greater the 
strength of that muscle. 


Changes in Impairments and Function 


(See Table 6-2) 
1. Positive changes in impairments. Improvement in: 
a. Strength. 
b. Bone mass. 
c. Body composition: fat to lean body composition. 
d. Weight control and weight maintenance; decreased 
risk of adult-onset diabetes. 
e. Reaction time. 
f. Metabolism, calorie burning during and after exercise. 
g. Cardiovascular status: reduction in resting blood 
pressure. 
h. Immunological function. 
2. Positive changes in function and quality of life. 
a. Improved balance and coordination. 
b. Improved gait and functional mobility. 
c. Improved activities of daily living. 
d. Improved job/recreational/athletic performance. 
e. Improved sense of well-being, posture, and self-image. 


Resistance Traini 
stance Training 
ee Table 6-3) 


a, 
et 
4 


~ 


General Principles (See Table 6-4) 
l. Principle of individuality: each person is unique 
and will respond to a training stimulus differently: 


Table 6-2 


Resistance Training Ga. enc | 
aa ed a eee -9 x hanges in Muscle and Performance 
Pane: aL Pte = © RAI L G = 7 . - | 

| Increased m ypetcohy Increased capillary densify _ 
Decreased capil vnit iring rate Increased mitochondrial density 
Decreased mito lary density Increased APT stores 

Increased ATP store. Increased bone density 

Increased bone density Decreased body fat percentag? | 
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rable 6-3 


Resistance Exercise Evidence-Based Recommendations (FITT-VP) for Healthy Adults 
faguan ¢ Each major muscle group should be trained 2-3 days per week. 


ret © 60%-70% of 1-RM (one-repetiti imum; 
intensity rnai: repetition maximum; moderate to vigorous intensity) for novice to intermediate exercisers to improve 


o Experienced strength trainers can gradually increase to 280% of } igorous 
o ry n + ‘RM j í 
, phage z N (very jah to light intensity) for older individuals Lis boat dl RA ep ong = 
“RM (very light to light intensity) may be beneficial for improving strength in sedentary individuals beginning o 


o <50% of 1-RM (light to moderate intensi | to improve 
© 20%-50% of 1-RM in older adults to inane hots: Ne thes 


Time ¢ No specific duration of training has been identified for effectiveness, 

‘Type e pore exercises nue each major muscle group are recommended, 

| ° Muitijoint exercises affecting more than one muscle group and t eti ist í ; 
I group ana targeting agonist and antagonist muscle groups are recom 


© Sin le-joint exercises targeting major muscle groups may also be included in a resistance training program, typically oher 
ming multijoint exercises for those particular muscle groups. 
e A variety of exercise equipment and/or body weight can be used to perform these exercises. 
Repetitions © 8-12 repetitions are recommended to improve strength and power in most adults. 
| * 10-15 repetitions are effective in improving strength in middle-aged and older individuals starting a resistance training program. 
| e 15-25 repetitions are recommended to improve muscular endurance. 


| Sets ° 2-4 sets are recommended for most adults to improve strength and power. 
| ¢ A single set of resistance exercise can be effective, especially among older and novice exercisers, 
| e <2 sets are effective in improving muscle endurance. 


| Pattern e Rest intervals of 2-3 minutes between each set of repetitions are effective. 
o A rest of 248 hours between sessions for any single muscle groups is recommended. 


Progression © A gradual progression of greater resistance, and/or more repetitions per set, and/or increasing frequency is recommended, 


| Adopted from: Garber CE et al, American College of Sports Medicine position stand. The quantity and quality of exercise for developing and maintaining cardio- 
| respiratory, musculoskeletal, and neuromotor fimess in apparently healthy adults: guidance for prescribing exercise. Med Sci Sports Exerc, 2011; 43{7); 1334-59. 


NOTE: This table describes exercise guidelines for healthy individuals. For exercise guidelines for individuals with specific disecses, see ACSM's Guidelines for Exer- 
cisa Testing and Prescription, 10th ed., Williams & Wilkins, 2017; and ACSM’s Exercise Management for Persons with Chronic Diseases and Disabilities, 


Abed, Human Kinetics, 2016. ps a ee a a a 


- s Ne A tie COT > 


— 4 Cee influenced by biological age, training age, gender, sex, 


Progression of R 


esistance Training Exercise ei ai 
aon NN RROGRESSION | 2. Principle of specificity: adaptations to training are spe- 
fr —— esc PEE sy Taah cific to the muscle group trained, metabolic demands 
| niga! tee are ig Nad of the exercise, and types of movements required. 
Inlensity Submaximal —» maximal 3, Principle of overload: to achieve adaptation, a stimu- 
| Low load -» high load lus must be applied that is beyond the current capa- 
Tima Short duration —> long duration bility; may involve changing resistance, terrain, and 
| of i í movement complexity. 
eect mc Static sr ASAN variable progression 4. Principle of oe S ap yea stale 
iti saht-beari ight-bearing training stimulus must gradually and consistently 
ena EN — ARTENE EE rest and recovery must be included in the 
ogression. 
of movement Short arc = long arc ~ eE ble 5, Principle of diminishing returns ( neuromuscular 
rie Stable portion of range ~ adaptation): individuals with less training history 
locity of movement Slow — fast will make faster initial gains than individuals with a 
of movement Uniplanar —> multiplanar longer training history. ade 
Rest period : Longer rest —> shorter 6. Principle of reversibility: when a training stimulus 


from: Ki Exercise, 7th ed., FA Davis, 2 
nom Kisner and Colby, Therapeutic Exercise, 11 OS — decrease. 


2018. is not present for a period of time, performance will 
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RED FLAG: Common Errors Associated with Resis- 

tance or Strength Training: 

e Valsalva's maneuver: forcible exhalation with the 
glottis, nose, and mouth closed while contraction is 
being held. Valsalva’s maneuver increases intratho- 
racic pressure, slows heart rate (HR), decreases 
return of blood to the heart, and increases venous 
pressure and cardiac work. 

e Inadequate rest after vigorous exercise. Three 
to 4 minutes are needed to return the muscle to 
90%-95% of preexercise capacity. Most rapid 
recovery occurs in the first minute. 

e Increasing exercise progression too quickly (inten- 
sity, duration, frequency) can overwork muscles 

and cause injuries. 

e Substitute motions occur from too much resis- 
tance, incorrect stabilization, and when muscles 

are weak from fatigue, paralysis, or pain. 


Exercises to Impro 
Strength, Hypertro 
Endurance, and F 


Resistance Exercise 

1. Manual resistance: a type of active exercise in which 
another person provides resistance. 
a. Advantages. 

e Useful in the early stages of an exercise program 
when the muscle is weak. The therapist can judge 
the capability of muscle to safely meet demands 
of exercise. 

e Can be modified for a painful arc in the joint 
range of motion. 

e Safe resistance exercise when the joint movement 
needs to be carefully controlled and the resis- 
tance is mild to moderate. 

e Can be easily changed to include diagonal or func- 
tional patterns of movement (e.g., proprioceptive 
neuromuscular facilitation [PNF]) and appropri- 
ate facilitation techniques (e.g., quick stretch). 

b. Disadvantages. 

e The amount of resistance cannot be measured 
quantitatively. 

e It may be difficult to maintain the same resis- 
tance during the full joint ROM and to consis- 
tently repeat the same resistance, 

è The amount of resistance is limited by th 
strength of the therapist or caregiver. : 

2. Mechanical resistance: a type of active 
which resistance is applied through the 
ment or mechanical apparatus. 

a. Advantages. 


exercise in 
use of equip- 


© The amount of resistance can be measured quan. 
titatively and increased over time. 

e Can be used when amounts of resistance ate 
greater than the therapist can apply manually. 


b. Disadvantages. ihe ce 
o Not easily modified to exercise in diagonal or 


functional patterns. 
e May not be safe if resistance needs to be Carefully 


controlled or maintained at low levels. 


Goals and indications for resistance exercise. 


a. Increase strength in a muscle group that lifts, low. 
ers, or controls heavy loads for relatively low num- 
ber of repetitions. 

b. Increase muscular endurance by performing low. 
intensity repetitive exercise over a prolonged period. 

c. Improve muscular performance related to strength 
and speed of movement. 


. Precautions. 


a. Local muscle fatigue is a normal response of the 
muscle from repeated dynamic or static contrac- 
tions over a period of time. Fatigue is due to depleted 
energy stores, insufficient oxygen, and build-up of 
lactic acid. It is characterized by a decline in peak 
torque and increased muscle pain with occasional 
spasm and decreased active ROM (AROM). 

b. General muscular fatigue affects the whole body 
after prolonged activities such as walking or jogging 
usually due to low blood sugar, decreased glycogen 
stores in muscle and liver, depletion of potassium. 

c. General or specific muscle fatigue may be associated 

with specific clinical diseases; e.g., multiple sclerosis, 

cardiac disease, peripheral vascular dysfunction, and 
pulmonary diseases. These patients fatigue more 
rapidly and require longer rest periods. 

Overwork or overtraining causes temporary Or Pet 

manent loss of strength as a result of exercise. In 

normal individuals, fatigue causes discomfort, 5° 


E sap 
vertraining and muscle weakness does not us 
occur. Patients 


wh 


d. 


, duration, and progression. 
the bone unable to with 


highly susceptible to patholo#, 
“ture. May dey : longe? 


Piei elop as a result of pro! 
= ce ation, bed rest, inability to bear we! 
Acute wig and nutritional or hormonal factor’ 
or aoe Soreness develops during OF the 
eis arc US anaerobic exercise perform 

atigue. Decreased blood flow and redu of 
mia) create a temporary build 
as > Potassium, A cool-down pe of 
oxygen to the > C eTcise can facilitate the re 

© Muscle and reduce soreness: 


ton 


g. Delayed-onset muscle soreness (DOMS) can begin 


12-24 hours after vigorous exercise or muscular 


overexertion. Peaks at 24-48 hours after exercise 
Muscle tenderness and stiffness can last up to 
5-7 days. Usually greater after muscle lengthen- 
ing or eccentric exercise. Severity of soreness can be 


lessened by gradually increasing the intensity and 
duration of exercises. 


RED FLAGS: Contraindications. 
e Inflammation: resistance exercises can increase 
swelling and cause damage to muscles or joints. 

e Pain: severe joint or muscle pain during exercise 
or for more than 24 hours after exercise requires 
elimination or reduction of the exercise. 


5. Types of resistance exercise. 

a. Isometric exercise is static and occurs when a mus- 
cle contracts without a length change. Resistance is 
variable and accommodating. Contractions should 
be held for at least 6 seconds to obtain adaptive 
changes in the muscle. 

e Strengthening of muscles is developed at a point in 
the ROM, not over the entire length of the muscle. 

¢ This type of resistance exercise can increase blood 
pressure and should be used cautiously with the 
patient with a cardiac condition. 

¢ Monitor for potential Valsalva’s maneuver. 

b. Isotonic exercise is dynamic and can have a constant 
(free weights) or variable (machine) load as the 
muscle lengthens or shortens through the available 
ROM. Speed can be variable for this type of exercise. 
e Weight-lifting machines have an oval-shaped 

cam or wheel that mimics the length-tension 

curve of the muscle; e.g., Nautilus or Cybex. 

These machines vary resistance as the muscle 

goes through the ROM, providing resistance that 

the muscle can safely complete at various points 

of the ROM. 

° Free weights do not vary the resistance cee. 

the ROM of a muscle. The weakest point along t . 
length-tension curve of each muscle limi 


the amount of weight lifted. 

° Weight-lifting ee are safer than baa 
weights; used early in a resistance exercise 
tehabilitation program. ‘ 

© Isokinetic aaa See and has a Sp een or 
trol for muscle shortening and lengthening. 

tance is accommodating and variable. ENAN 

* Peak torque, the maximum force gen 


ae d to angu- 
through the ROM, is inversely aaa moves 


lar velocity (speed) as the body ae 
through ROM; e.g., increasing angular velo pi 
decreases peak torque production. Š 

* Concentric or eccentric resistance s 
performed on isokinetic equipme? 


cise can be 
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* Isokinetic exercise provides maximum resistance 
at all points in the ROM as the muscle contracts. 
¢ During isokinetic testing, the weight of a body 
segment creates a torque output around the joint; 
eg., the lower leg around the knee joint in sit- 
ting knee flexion. This gravity-produced torque 
adds to the force generated by the muscle when 
it contracts and gives a higher torque output than 
is actually created by the muscle. The higher value 
can affect the testing values of the muscle group 
and which muscle group needs to be strength- 
ened. Software can correct for the effects of gravity. 

d. Eccentric (lengthening) versus concentric (short- 
ening). 

e Maximum eccentric contraction produces more 
force than maximal concentric contraction. 

è Resistance training performed concentrically 
improves concentric muscle strength and eccen- 
tric training improves eccentric muscle strength 
(specificity of training). 

e Eccentric contractions occur in a wide variety of func- 
tional activities, such as lowering the body against 
gravity; e.g., sitting down or descending stairs. 

e Eccentric contractions provide a source of shock 
absorption during closed-chain functional activities. 

e Eccentric contractions consume less oxygen and 
fewer energy stores than concentric contractions 
against similar loads. 

6. Range of motion. 

a. Short-arc exercise: resistance exercise performed 
through a limited ROM; e.g., initial exercise post- 
knee surgery (anterior cruciate repair), painful full- 
range movement. 

b. Full-arc exercise: resistance exercise performed 
through full ROM. 

7. Open-chain versus closed-chain exercises. 

a. Open-chain exercise occurs when the distal seg- 
ment (hand or foot) moves freely in space; e.g., 
when an arm lifts or lowers a handheld weight. 

b. Resistance exercises usually are open chain, which 
may be the only option if weight-bearing is con- 
traindicated. 

c. Open-chain exercise does not adequately prepare a 
patient for functional weight-bearing activities. 

d. Closed-chain exercise occurs when the body moves 
over a fixed distal segment; e.g., stair climbing or 
squatting activities. " 

e. Closed-chain exercise loads muscles, bones, joints, 
and noncontractile soft tissues such as ligaments, 
tendons, and joint capsules. 

f. Mechanoreceptors are stimulated by closed-chain 
exercises, adding to joint stability, balance, coor- 
dination, and agility in functional weight-bearing 


postures. 
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Table 6-5 


| Recommended Parameters for Developing Muscular Strength, Hypertrophy, Endurance, and Power 


FITNESS | RESISTANCE SETS jie hat BEVISEN = E 
Muscular Strength and © 70%-90% 1 RM or 8-12 RM e 2-3 sets 2-3 minutes 2-4 times per 
Hypertrophy © Slow to moderate velocity © 8-12 reps week 
Muscular Endurance © 50%-70% 1RM or 15+ RM o <2 sets 60-90 seconds 2-4 times per 

è Moderate to fast velocity o 15-20 reps Less than p } ee for week 

t 

Multijoint lifts are optimal for building endur- earned me dia 
ance due to the ability to activate more 15-25 reps 
muscle mass for a given distance moved. 

Training to increase muscular strength may 
also increase muscular endurance. 

Muscular Power Multijoint, total body exercises combining e 3-5 sets 3-5 minutes 2-4 times per 

strength training (as above) with light e 3-4 reps week 
loads (30%-70% 1RM) moved at fost 


velocities for upper or lower body 


Olympic (snatch, clean, and jerk) or component 
lifts, plyometric, and medicine ball exercises 


Exercise sequencing: Perform large muscle group, multijoint, more complex, or higher intensity exercises before small muscle group, single 


joint, or lower intensity exercises. Consider alternating upper and lower body or opposing muscle group (e.g., push and pull) exercises 
across the training session for time efficiency. 


Volume: In order to accurately track the amount of weight lifted during a resistance training session, routinely calculate volume. One way to 
determine this parameter is to multiply the total number of sets by the number of repetitions per set by the amount of weight lifted per repeti- 


tion. For example, the volume for 3 sets of 10 repetitions with 30 pounds would be conveyed as 3 x 10 x 30 pounds, or 900 pounds. 
Periodized variation: Systematically change and progress the volume and intensity. 


Adapted from: Garber CE et al. American College of Sports Medicine. Position stand: The quantity and quality of exercise for developing and maintaining cadiore- 
spiratory, musculoskeletal, and neuromotor fitness in apparently health adults: Guidance for prescribing exercise. Med Sci Sports Exerc. 2011; 43(7); 1334-1359. 


2. Combines speed, strength, and functional activities. 


Specific 
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mer 3. Used in later stages of rehabilitation to achieve high 
(See Table 6: of performance; e.g., jumping off of a platform. 
. iia en z - 
Circuit Weight Training rn ay ai pase at a rapid pace to improve 
1. A sequence of exercises for total-body conditioning. Jumping abilities. 
2.A rest period of usually 30 seconds to 1 minute is Brief Repetitive pam ameen onn 
taken between each exercise. 1. Occurs wi ; asd 
3, Exercises can be done with free weights or weight- 5-6 a O eau contactions held for 
ines. rmed dally. 
N si a rest after each pte is recom- 
Plyometric Training 3 oo ed to Prevent increases in blood pressure. 
1. A stretch-shortening activity using isotonic exercise. -Strength gains occur in 6 weeks. 


ibe Endurance Training 


z ss - — 
Training Stra 


) 2. Muscular endu 
Muscular Enc 


load resistan ‘ance is improved by performing jo 

programs that pg ae for many repetitions. EXT 
Concepts of Muscular Endurance Training lar endurance crease strength also increase ™ 

1. Muscular endurance: the ability of an isolated mus- 3. Muscular end fe 
cle group to perform repeated contractions : Tance Programs are in dicated 
Over time. 


n at 
ts and soft tissues, Dynamic exer 


a high number of repetitions against light resistance 
are more comfortable and create less joint irritation 
than heavy resistance exercises. 

4. Early in a strength-training program, high repetitions 
and low-load exercises cause less muscle soreness and 
reduce the risk of muscle injury. 


(See Table 6-6) 


q 
ad 


Concepts of Cardiovascular Endurance 

Training 

1,Cardiovascular endurance: the ability to perform 
large-muscle, dynamic exercise, such as walking, 
swimming, and/or biking, for long periods of time. 

2. Overload principle: used to enhance physiological 
improvement and bring about a training change. Spe- 
cific exercise overload must be applied. 

a. Training adaptation occurs by exercising at a level 
above normal. 

b. The appropriate overload for each person can be 
achieved by manipulating combinations of train- 
ing frequency, intensity, and duration. 

3. Specificity principle: adaptations in the metabolic 
and physiological systems, depending on the type of 
overload imposed. 


Frequency 


Intensity 
© Ona scale of 0-10 for percei 
© Light to moderate intensity ma 


line e 230-60 minutes per 205€ 
of moderate and vigorous exercise Is recom 


© <20 minutes per day may be benefi 


* Increasing 


© Exercising below these volumes may still be bene 


e Exercise may be perfo 


Aerobic (Cardiovascular) Exercise Evidence-Based Recommendations (FITT-VP) for Healthy Adults 
© 25 days per week of moderate exercise, or >3 days per week of vigorous exercise, or o combination of moderate and 
vigorous exercise of 23-5 days per week is recommended. 


i intensity is recommended for most adults. 
eas P Daa on tia of physical exertion, 5-6 is moderate intensity and 7-8 is vigorous intensity. 
y be beneficial in deconditioned individuals. 
f ful moderate exercise, or 20-60 minutes per day of vigorous exercise, or a combination 
RTS for most adults, 
cial in previously sedentary individuals. | 


i i roups and is continuous and rhythmic in n is recommended 
© Regular, purposeful exercise that involves major muscle groups rhyth ature is 


° of >500-1,000 MET-minutes per wee 
A target volume ler step counts by 22,000 steps per 
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a. Specific exercise elicits specific adaptations, creat- 
ing specific training effects; e.g, swim training will 
increase cardiovascular conditioning only when 
tested in swimming. There is no crossover for con- 
ditioning from swimming to running. 

4, Individual differences principle: training benefits are 
optimized when programs are planned to meet the 
individual needs and capacities of the participants. 

5. Reversibility principle: detraining occurs rapidly, after 
only 1-2 weeks, when a person stops exercising. If a 
person has a history of performing regular exercise, 
the detraining effects are transient and reversible. 

6. Exercise and progressive activity regimens require mon- 
itoring of heart rate, blood pressure, and other signs and 
symptoms of exertional intolerance (see Chapter 4). 


Exercise Prescription Using the FITT 

Equation 

1. FITT stands for Frequency, Intensity, Time, and Type. 
Intensity is interrelated with both duration (time) 
and frequency. 

2.Frequency is the number of exercise sessions per 
week. If training at a lower intensity, then more fre- 
quent exercise is indicated. 

a. Recommend 5 days per week at a moderate inten- 
sity for most adults. Three days per week is suffi- 
cient when exercising at a vigorous intensity or 3-5 
days per week at a moderate to vigorous intensity. 


k is recommended. 
day to reach a daily step count 27,000 steps per day is beneficial. 


ficial for individuals unable or unwilling to reach this amount of exercise. | 


rmed in one continuous session, in one interval session, or in multiple sessions of 210 minutes fo | 


i f exercise per day. 
accumulate the desired duration o ridn laap in very deconditioned individuals. | 
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© Exercise bouts of <10 minutes may yi 
© A gradual progression of exercise sei by adjusting 
° . ‘ a | F 

P deti sa eo Roe may improve adherence and reduce risk of musculoskeletal injury or adverse 

Adapted from. ; Medicine position stand. The quantity and quality of exercise for developing and maintaining cardio- 

Peg oe CE nate oan healthy adults: Guidance for prescribing exercise. Med Sci Sports Exerc. 2011; 4317): 1334-1359. | 

NOTE: : x “$ i ; i ndividuals. For exercise guidelines for individuals with specific diseoses , see ACSM’s Guidelines for 

| — onami THT AAA ED 2017; and ACSM's Exercise Management for Persons with Chronic Diseases and Disabilities, | 
ed., Human Kinetics, 2016. | 


exercise duration, frequency, and/or intensity is reasonable until the 
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b. For weight loss, 5-7 days per week increases the 
caloric expenditure more than 2 days per week. 

c. Less than 2 days per week does not produce ade- 
quate changes in aerobic capacity or body compo- 
sition. 

3. Intensity (creating an overload) is the primary way to 
improve cardiovascular endurance (aerobic fitness). 
a. Relative intensity for an individual is calculated as 

a percentage of the maximum function; e.g., maxi- 

mum oxygen consumption (VO, max) or maxi- 

mum heart rate (HR a). 

b. The VO, max or HR „ can be measured directly or 
indirectly based on different methods; e.g., tread- 
mill test 3-minute step, 12-minute run, or treadmill 
test. 

c. HR „a can be estimated using 208-0.7 (age). Train- 
ing level of target heart rate (THR) can be achieved 
at 60% of maximum to increase aerobic capacity. 

d.Karvonen’s formula is used to predict heart rate 
reserve (HRR) or HR „ minus the resting heart rate 

(RHR) and correlates directly to VO, max. THR = 

(HR a - RHR) x % of desired training intensity + 
RHR. The HRR method works best in healthy, 
unmedicated people. 

e. Rate of perceived exertion (RPE) can be used to eval- 
uate training at submaximal levels. RPE should be 
coorelated with hemodynamic response to achieve 
a level that is moderate exercise for each person. The 
“talk test,” or the ability for the exercising person to 
have a conversation during exercise, usually indi- 
cates a moderate level of activity for that person. 

4. Duration (time). 

a. Exercise duration is prescribed as the amount of 
time physical activity is performed (per session). 

b. Duration varies with intensity and frequency of 
exercise. 

e Moderate exercise performed for at least 30- 
60 minutes (~150 minutes per week) 3-5 days 
per week is recommended for most adults with 
average to good fitness. Vigorous activity for 20- 
60 minutes per day (~75 minutes per week) is 
effective. 

e For sedentary individuals (no habitual activity/ 
extremely deconditioned) light to moderate exer- 
cise performed for 10-20 min per day 5-7 days 
per week is recommended. 

e Intensity is decreased, frequency is increased (eg. 
2-4 times per day), and duration is decreased FF i 
3-5 min) as tolerated for individuals with health 
conditions (e.g., cardiac or pulmonary disease) 

c. Seas sessions of short durations are also indi: 
ease ot piste ails : 
aln, tips te pe Lee eal 

ty or by medi- 


cal conditions, such as intermittent claudication o 
congestive heart failure. à 


d. Obese individuals should exercise at longer dun. 
"ions and lower intensities. At this exercise level, th 
person can speak without gasping and does not ts 
muscle ache or burn from lactic acid accumulation 
5. Type of exercise. Exercises to increase cardiovascy|,, 
endurance should involve large muscle groups acti 
vated in rhythmic aerobic nature. Specificity of train. 
ing should be considered. 
6. See also Chapter 4. 
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Concepts of Pulmonary Endurance 

Training 

1. Pulmonary endurance is related to the ventilation of 
the lungs and oxygen consumption. 

2. Ventilation is the process of air exchange in the lungs. 
The volume of air breathed each minute, or minute 
ventilation ( V,), is 6 liters. V, = breathing rate x tidal 
volume. In maximum exercise, increases in breathing 
rate and depth may produce ventilation as high as 
200 liters per minute. 

3. Energy is produced aerobically as oxygen is supplied 
to exercising muscles. Oxygen consumption rises rap- 
idly during the first minutes of exercise, and then lev- 
els off as the aerobic metabolism supplies the energy 
required by the working muscles (steady state). 

4.The more fit a person is, the more capable their res- 
piratory system is of delivering oxygen to sustain aef- 
obic energy production at increasingly higher levels 
of intensity. 
= Soe can impair pulmonary function because of 

bes es on to move the chest wall. 
reach 40% of tet disease, the cost of breathing an 
This decreases th Pex arcse i i conse 
ing nonrespirato € oxygen available to the exercis 
fy muscles and limits exercise cap% 


impairments, 'y can significantly increase the level of 


6. Exerci a; 
to hep makes minimal direct improvement 
to pulmon RN System and cannot reverse damage 

ary tissue, A Patient with pulmonary dis- 


ease who ji : 
perform a aerobically conditioned will be able © 


of any activity decr eed ecause the overall work! 
Exercise-Ingy ce 


. EIA can occur wh en 
's followed by bro 


n 
y obstruction affects the ability of 
o 


en ® s es. 

is an acute, reye 1 to exercising musd hat 
evelops 5-15 mi rsible airway obstruction 
mutes after strenuous exercise: 


3,In some people who mouth breathe, the air is cold 
and dry, contributing to the bronchoconstriction, 

4 Lowering the intensity level and allowing the person 
to breathe through the nose can allow Prolonged aer- 
obic exercise to continue. 

5, The problem is rare in activities that require only short 
bursts of activity such as baseball, and is more likely to 
occur in endurance activities such as soccer. 

6. When exercising in humid versus dry environments 
the exercise-induced asthmatic response is consider- 
ably reduced. See Chapter 4. 


Aerobic Training 


Concepts of Aerobic Training 

l. Aerobic training (cardiorespiratory endurance train- 
ing) can result in higher fitness levels for healthy 
individuals, slow the decrease in functional capacity 
in the elderly, and recondition those with illness or 
chronic disease. 

2. Positive effects of aerobic training on the cardiovascu- 
lar and respiratory systems. 

a. Improve breathing volumes and increase VO, max. 

b. Increase heart weight and volume; cardiac hyper- 
trophy is normal with long-term aerobic training. 

c. Increase total hemoglobin and oxygen delivery 
capacity. 

d. Decrease resting and submaximal exercise heart 
fates. Can be utilized to measure improvements 
from aerobic training. 

e Increase cardiac output and stroke volume. 

f. Improve distribution of blood to working muscles 
and enhance capacity of trained muscles to extract 
and use oxygen. 

8. Reduce resting blood pressure. 


Types of Aerobic Training PR 
l. Continuous training at a submaximal wail STA ra 
ment can be prolonged for 20-60 minutes WI 
exhausting the oxygen transport system. train- 
a. Work rate is increased progr ey 4 can be 
ing improvements are achieved; Over aragon: 
accomplished by increasing the exercise ing is the 
-In healthy individuals, continuous aa 
Most effective way to improve ssanaeenent that 
2. Circuit training uses a series of exercise 4 


are repeated several times. 


Hs involving 
a. Several exercise modes can be air ae call and 
large and small muscle groups ÞO 


dynamically. ce and strength 
‘Circuit training improves pte ai 

by stressing the aerobic and an 
Systems. 


b 
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3. Interval traini 
lowed by a pr 
be less dema 


ng includes an exercise period fol- 

escribed rest interval. It is perceived to 

nding than continuous training. 

a. The relief interval can be Passive or active; its 
duration ranges from a few seconds to several 
minutes. Active or work recovery involves doing 
the exercise at a reduced level. During the relief 
period, a portion of the adenosine triphosphate 
(ATP) and oxygen used by the muscles during the 
work period is replenished by the aerobic system. 

b. The longer the work interval, the more the aerobic 
system is stressed. 

c. With appropriate spacing of work-relief inter- 
vals, a significant amount of high-intensity work 
can be achieved. The total amount of work com- 
pleted with interval training is greater than the 
amount of work accomplished with continuous 
training. 

4. Warm-up and cool-down periods: each exercise ses- 

sion includes a 5- to 15-minute warm-up and a 5- to 

15-minute cool-down period. 

a. The warm-up period prevents the heart and circula- 
tory system from being suddenly taxed. It includes 
low-intensity cardiorespiratory activities and flex- 
ibility exercises. 

b. The cool-down period also consists of exercising 
at a lower intensity. It reduces abrupt physiologi- 
cal alterations that can occur with sudden cessation 
of strenuous exercise; e.g, venous pooling in the 
lower extremities, which causes decreased venous 
return to the heart. . 

c. Longer warm-up and cool-down periods may be 
needed for deconditioned or older individuals. 


RED FLAG: Common Errors Associated with Mus- 
cular, Cardiovascular, and Pulmonary Endurance 
n 

ae if exercise tolerance testing (ETT) before the 
exercise prescription is determined could result in 
a training program set too high or too low for that 
individual. 

ə Starting out at too high a level can overly stress 
the cardiorespiratory and muscular systems and 

‘ally cause injuries. 

b Ree eriy too fast can create a problem 
for an individual during endurance training. 

e Exercising at too intense a level can use the anaer- 
obic energy system, not the aerobic system; this 
increases strength and power, not endurance. y 

e Insufficient warm-up OF cool-down results in ina s 

diorespiratory and muscular adaptation; 


equate car 
ae is inadequate time to prepare for or recover 


i intense activity. 
from higher inten: set 

e Inconsistent training frequency, duration, or inten 
sity does not properly stress or overload the aero- 
bic system to create training effects. 
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Exercise at High Altitude 


1. At altitudes of 6,000 feet (1,829 meters [m]) or higher 
there can be a noticeable drop in performance of aer- 
obic activities. 

2. The partial pressure of oxygen is reduced, resulting in 
poor oxygenation of hemoglobin. 

3. This hypoxia at altitude can result in immediate com- 
pensatory hyperventilation (stimulation of the baro- 
receptors) and increased heart rate. 

4. Reduction in CO2 from hyperventilation results in 
more alkaline body fluids. 

5. Adjustments or acclimatization to higher altitude. Per- 
formance is at risk of decreasing starting at altitudes 
greater than 3,937 ft (1,200 m). 

a. Takes 2 weeks at 7,545 ft (2,300m) and an addi- 
tional week for every additional 1,968 ft (600 m) 
in altitude. 

b. There is a decrease in plasma volume (concentrating 
red blood cells) and an increase in total red blood 
cells and hemoglobin improving oxygenation. 

c. Changes in local circulation may facilitate oxygen 
transport. 

d. Adjustments do not fully compensate for altitude. 
VO, max is decreased 2% for every 984 ft (300 m) 
above 4,950 ft (1,500 m). Thus, there is a drop in 
performance for endurance activities. 

e. Training at altitude does not provide any improve- 
ment in sea-level performance. 

6.The air in mountainous regions tends to be cool 
and dry. 

a. Body fluids can be rapidly lost through evaporation 
and result in dehydration. 

b. Ensure adequate hydration for those exercising or 
engaged in sports at altitude. 


1. When exercising 1N the heat, muscles require Oxygen 
to produce energy. 


bolic heat, blood is shunted to the 


2, To decrease meta 
working muscles are deprived of 


needed oxygen. nap 
3, Core temperature increases and sweating increases 


Fluids must be continually replaced or core tempera. 
tures can rise to dangerous levels. 

4. Hot, humid environments diminish the evaporative 
cooling component, even with profuse sweating. Excesg 
fluid loss can compromise cardiovascular function. 


5, Fluid replacement. 

a. Maintain plasma volume. 

b. Colder fluids are emptied from the stomach more 
rapidly than room-temperature fluids. 

c. Concentrated carbohydrate drinks impair gastric 
emptying and slow fluid replacement. 

d. Glucose-polymer drinks do not impair physiological 
functioning. They may also resupply lost electrolytes. 

6. Repeated heat stress results in acclimatization in 
about 10 days of exposure. 

a. Exercise capacity is increased. 

b. Cardiac output is better regulated. 

c. Sweating is more efficient. 

d. Acclimatization to heat stress does not seriously 
deteriorate with age. 

7. Men and women can adapt equally well to heat, even 
though the mechanisms of thermoregulation differ 
slightly. The menstrual cycle is not a factor. 

8. Obesity is a major consideration when exercising in 
the heat. 

9. Exercise recommendations for individuals with obe- 
sity. See Chapter 8. 


Dy Mobility and Flexibility Training 


1. Flexibility refers to the ability to move a joint through 
an unrestricted, pain-free ROM; the musculoten- 
dinous unit elongates as the body segment moves 
through the ROM. 

2. Dynamic flexibility refers to the active ROM of a joint 
and is dependent upon the amount of tissue resis. 
tance met during active movement. 

3. Passive flexibility is the degree to which a joint can he 
passively moved through the available ROM and is 
dependent upon the extensibility of the muscle and 
connective tissue around the joint. 


1. Stretching invo] that 
ves . e e 
any therapeutic techniqu 0d 


lengthens 
increases RO; =m soft-tissue structures 


Stretch to contra . 7i x F 


2. Static S 
ROM t 8 takes the structures beyond thé 
© elongate Ussues beyond ran l 
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ability Exercise Evidence-Based Recommendations (FITT-VP 


) for H : 
my 22-3 days per week with daily being most effective. ealthy Adults 
wensly e Stretch to the point of feeling tightness or slight discomfort. 

: e Holding a static stretch for 10-30 i 
Tas a ia Sider individoalt, holding a sirelch for 30-40 ce aduh 


e For proprioceptive neuromuscular facilitation (PNF) may resul in a greater benefi, 


of maximum voluntary contraction) followed by a 1 


stretching , a 3- to 6-second | 


ight-to-moderate contraction (e.g., 20%-75% 


0- to 30-second assisted stretch is recommended. 


is recommended. 


e A series of flexibility exercises for each of the major muscle-tendon uni 
© Static flexibility, dynamic flexibility, ballistic flesdbiy, ond PNF are AEN effective, 
‘Volume + A reasonable target is to perform 60 seconds of total stretching time for each flexibility exercise. 
Pattern 


e Repetition of each flexibility exercise two to four times is recommended. 


e Flexibility exercise is most effective when the muscle is warmed th ET VN met Ce 
external methods such as moist heating packs or warm baths. ee aerobic Oy or poneed SAS 


+ Methods for optimal progression are unknown. 


Adapted from: Garber CE et al. American College of Sports Medicine position stand. The quantity and quality of exercise for developing and maintaining 
spirolory, musculoskeletal, and neuromotor finess in apparently healthy adults: Guidance for prescribing exercise. Med Sci Sports Exerc. 2011; A47}: 1334-1359. 


corciore- 


NOTE: This table describes exercise guidelines for healthy individuals. For exercise guidelines for individuals with specific diseases, see ACSM’s Guidelines for 


| áh ed., Human Kinetics, 2016. 


a.The stretch force is applied for at least 15-30 
seconds and repeated several times during a session. 

b. Static stretching may be performed by the patient 
or therapist. 

c. Manual stretching (applied by the PT) is consid- 
ered a short-duration stretch and is maintained 
statically for less time than mechanical stretching. 

d. Intensity and duration depend on patient tolerance 
and therapist strength and endurance. . 

e Low-intensity stretch, applied as long as possible, 
is better tolerated and results in optimal improve- 
ment in tissue length with minimal risk of injury to 
any weakened tissue. 

3.Ballistic stretching is a high-intensity, very short- 

duration “bouncing” stretch. By contracting the 

pposite muscle group, the patient uses body weight 
and momentum to elongate the tight muscle. | 

a It is considered unsafe because of poor omc 
and the potential of rupturing weakened tissu®s. 
should not be performed after an injury OF ere 

Ballistic stretch facilitates the stretch reflex, a 
an increase in tension in the muscle that 1$ sg 

4 p etched. It is contraindicated in spastic MUST™™ 

“Prolonged low-intensity mechanical stretching: eight) 
& An external force (5-15 Ib to 10% of wri shied 
iS applied by positioning a patient saa > knee 
Pulley and traction systems; €&-8- tO = eae id- 

€xion contractures in the patient wae pe or as 
den, May be maintained for 20-30 mint 
long as several hours. i iti 

‘A dynamic splint maintains the limb pos 

end Tange and is typically applied for 8- 


Exercise Testing and Prescription, 10th ed., Williams & Wilkins, 2017; and ACSM’s Exercise Management for Persons with Chronic Diseases and Disabilities, 


increase ROM; e.g, to reduce wrist and finger flex- 
ion contractures. 

c. A serial cast maintains the limb positioned at end 
range. Cast is typically applied for 5-7 days. Cast 
is then removed and a new cast reapplied with the 
limb positioned in the newly gained range; eg, to 
reduce gastrocnemius/soleus contractures. 

d.Low-intensity, prolonged stretching has been 
shown to be more effective than manual, passive 
stretching with long-standing flexion contractures. 

5. Dynamic stretching occurs when voluntary, unas- 

sisted movement by the patient provides the stretch 

force to a joint. It requires strength and muscular 

contraction of the prime mover to actively stretch the 
onist muscle group. 

need force is controlled by the patient and iS consid- 
ered low intensity (to tolerance). The risk of tissue 
injury is low. 

b. uadoh is equal to passive, manual stretching 
or about 15-30 seconds and is limited by prime 
mover muscular endurance. —— 

6. Facilitated stretching (active inhibition) refers to 
“techniques in which the patient reflexively relaxes the 
muscle to be elongated prior to or during the stretch- 

ing technique; €g- PNF (see Table 6-8). D 

a. Indications for active inhibition techniques include 

` limitations in ROM caused by muscle as 
muscle spasm; — are not effective wi 
ive tissue Changes. 

b ae (Œ R) is indicated for the patient with 

limited movement and pain. 
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Table 6-8 


| Facilitated Stretching Techniques 
TECHNIQUE DESCRIPTION 
; Hold-relax (HR) 


ROM in the agonist pattern; an 
the range-limiting antagonist is 


range of the agonist pattern. 


Hold-relax-active 
contraction (HRAC) 


Contract-relax-active 
contraction (CRAC) 


Adaptive Changes of Contractile Tissue 

1. A muscle that is lengthened over a prolonged period 
will have an increase in the number of sarcomeres in 
series. The muscle will adjust its length over time. 

2.A muscle immobilized in a shortened position will 
have a decrease in the number of sarcomeres and an 
increase in connective tissue. 

3.The sarcomere adaptation is transient. A muscle 
allowed to resume its normal length will produce or 
absorb sarcomeres (lengthen or shorten). 


Neurophysiological Properties 

1. The muscle spindle monitors the velocity and length 
changes in muscle. 

2.A quick stretch to a muscle stimulates the alpha 
motoneurons and facilitates muscle contraction via 
the monosynaptic stretch reflex. This can increase ten- 
sion in a contracting muscle and provide reciprocal 
inhibition to the tight muscle. 

3. The Golgi tendon organ (GTO) inhibits contraction 
of the muscle. When excessive tension develops, the 
GTO fires, inhibiting alpha motoneuron activity and 
decreasing tension in the muscle. 

4.Slow stretching, especially applied at end range, 
causes the GTO to fire and inhibit the muscle (auto- 
genic inhibition), allowing the muscle to lengthen 
(stretch-protection reflex). 


Noncontractile Tissue Properties 

1. Noncontractile connective tissue includes liga- 
ments, tendons, joint capsules, fasciae, and skin; 
can affect joint flexibility and requires remodeling 
to increase length. 

2. Low-magnitude loads over long periods increase the 
deformation of noncontractile tissue, allowing a gradual 


A relaxation technique usually performed at the point of limi 
isometric contraction © 


performed against slowly 
increasing resistance, followed by voluntary relaxation a 
passive movement by the therapist into the newly gained 


Following hold-relax technique, active contraction into the 
newly gained range of the agonist pattern is performed. 


A relaxation technique usually performed at a point of limited 
ROM in the agonist pattern; isotonic movement in rotation 
is performed followed by an isometric hold of the range- 
limiting muscles in the antagonist pattern against s 

increasing resistance, voluntary relaxation, and active 

movement into the new range of the agonist pattern. 


ted The muscle relaxes as a result of auto- 
genic inhibition, possibly from the 
Golgi tendon organ (GTO) firing and 
decreasing muscular tension, 


Additional muscle relaxation is achieved 
through active contraction and 
reciprocal inhibition effects (a spindle 
response). 

Utilizes effects of both autogenic inhibition 


and reciprocal inhibition. 


rearrangement of collagen bonds (remodeling). This 
type of stretch is better tolerated by the patient. 

3.15-20 minutes of low-intensity sustained stretch, 
repeated on 5 consecutive days, can cause a change in 
the length of muscles and connective tissue. 

4. Intensive stretching is usually not done every day in 
order to allow time for healing. Without healing time, 
a breakdown of tissue will occur, as in overuse syn- 
dromes and stress fractures. 

5. With aging, collagen loses its elasticity and tissue 
blood supply is decreased, reducing healing capabil- 
ity. Stretching in older adults should be performed 
cautiously. 

6. Overstretch is a stretch well beyond the normal joint 
ROM, resulting in hypermobility. If the supporting 
structures of a joint are insufficient and weak, they an- 
not hold a joint in a stable, functional position during 
functional activities. This is known as stretch weakness 


Contracture 


t ee is the adaptive shortening of muscle 0! 
3 er soft tissues that cross a joint; contracture res = 
in decreased ROM. 


2.Myostatic contracture (pertaining to muscle) 


Involves a musculotendinous unit that has ad? 
tively shortened with loss of ROM. Usually ocu” 
without Specific tissue pathology and in two-jol2 
muscles such as the hamstrings, rectus femoris, of 
gastrocnemius.. Can typically be-resolved in a sho! 


time with gent] : s 
oP e stretchi ctive i 
bition techniques. ng exercises and a 


3. Adhesions (an ab 
sue resultin 
if tissue is immobilized in a shortened posi AE ity: 


d 


4. Scar tissue adhesions develop due to injury and the 
inflammatory response. Initially, new fibers develop 
in a disorganized pattern and will restrict motion 
unless remodeled along lines of stress; e.g., the patient 
with burns. 

5, Irreversible contracture: a permanent loss of soft tis- 
sue extensibility that cannot be released by nonsur- 
gical treatment. Occurs when normal soft tissue js 
replaced by an excessive amount of nonextensible tis- 
sue, such as bone or fibrotic tissue. 


eee Met 


Relaxation of Muscles 


1. Local relaxation techniques can assist in the lengthen- 
ing of contractile and noncontractile tissue. 

2.Heat increases the extensibility of the shortened 
tissues. Warm muscles relax and lengthen more eas- 
ily, reducing the discomfort of stretching. Connective 
tissue stretches with less force and shorter duration. 

a. GTO sensitivity is increased, making it more likely 
to fire and inhibit muscle tension. 

b. Low-intensity active exercise performed prior to 
stretching will increase circulation to soft tissue 
and warm the tissues to be stretched. 

c Heat without stretching has little or no effect on 
long-term improvement in muscle flexibility. The 
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combination of h 
long-term 
3. Massage 


| OF heat and stretching produces greater 

TM gains in tissue length than stretching alone. 

increases local circulation to the muscle and 

reduces muscle spasm and stiffness, 

4. Biofeedback helps the patient reduce the amount of 
tension in a muscle and improves flexibility while 
decreasing pain. Increased level of feedback signals 


(auditory, visual) assists the patient in recognizing 
tense muscles. 


RED FLAG: Common Errors Associated with Mobility 

and Flexibility Training: 

° Passively forcing a joint beyond its normal ROM. 

* Aggressively stretching a patient with a newly 
united fracture or osteoporosis may result in frac- 
ture. 

e Using high-intensity, short-duration (ballistic) 
stretching procedures on muscles and connective 
tissues that have been immobilized over a long 
time or recovering from injury or surgery. 

e Stretching muscles around joints without using 
strengthening exercises to develop an appropriate 
balance between flexibility and strength. 

e Overstretching of weak muscles, especially postural 
muscles that support the body against gravity. 

e Insufficient warm-up. 
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p EN 


l. Refers to the synergistic coordination of the neuro- 
muscular system that enables an individual to main- 


tain a stable position in an antigravity, weight-bearing 


Position. The COM is over the BOS, and the body is 
at rest. 

2. Postural stability control involves prolo 
of core trunk and lower extremity muscles. Postural 
SWay is minimal. 


L. Proximal segments and trunk provide a stable: apa 
or functional movements. -o BOS 
4. An individual maintains a stable, nee, the 
with the COM within the BOS while P 
Ody are moving. 
‘Distal segments are fixed, while P 


b roximal seg- 


‘fe in sitting OF 
ments are moving, €g., weight shifts in 
standing. 


nged holding 


c. Movement normally occurs through increments of 
range (small range to large range). 

d. Patients with hyperkinetic movement disorders 
(e.g., ataxia) should be progressed from large range 
to small range movements, and finally to holding 
steady (stability control). 

2. An individual maintains postural stability of the trunk 
during dynamic extremity movements (e.g., reaching, 
kicking a ball). 

3. Strength, endurance, flexibility, and coordination are 
needed for dynamic stability control. 


Noa 
P 
nS 


Guidelines to 


General Concepts of Stability Training 

1. Consider exercise protocols that effectively challenge 
core muscle groups and create adequate stability to 
perform functional activities. Stability requires the 
recruitment of tonic, slow-twitch muscle fibers for 
sustained periods of time. 
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2, Start training by teaching safe spinal ROM in a variety 
of basic postures, Teach chin tucking with axial exten- 
sion of the cervical spine and pelvic tilting with ROM 
of the lumbar spine. 

3, Incorporate procedures to retrain kinesthetic aware- 
ness of postural position. 
a.In sitting, teach optimal posture: head and trunk 

maintained in midline position, pelvis neutral, 

weight equally distrubuted over both hips and feet. 

A neutral pelvis is characterized by: 

e an anterior superior iliac spine (ASIS) that is level 
or slightly lower than the posterior superior iliac 
spine (PSIS) (sagittal plane) and 

e a level position of both ASIS (frontal plane). 

b. In standing, teach optimal posture: head and trunk 
maintained in midline extended position, pelvis 
neutral, hips and knees extended, feet dorsiflexed, 
and weight symmetrical over both feet. 

c. Focus patient's awareness on normal alignment of 
the spine and pelvis, and on muscles required to 
maintain that position. 

d. Visual, verbal, and proprioceptive cues; e.g., resis- 
tance of elastic bands or light manual resistance, 
can be used to improve postural awareness. 

4.To safely develop strength and endurance in the stabi- 
lizing muscles, practice maintained holding in a variety 
of postures. The higher the center of mass (COM) and 
smaller the base of support (BOS), the greater the degree 
of postural challenge; e.g., sitting versus standing. 

5. Movements of the extremities challenge trunk and 
neck stabilization; functional position must be main- 
tained as movements are carried out. 


Exercise Techniques to Promote 

Stability 

1. Resistance can be applied to the trunk or the moving 
extremities; functional position must be maintained 
as resistance is increased. 

2. Alternating isometric contractions between antag- 
onists can enhance stabilizing contractions and 
develop postural control; e.g., PNF techniques of sta- 
bilizing reversals and rhythmic stabilization. 

a. Stabilizing reversals: isometric holding is facili- 
tated first on one side of the joint, followed by 
alternate holding of the antagonist muscle groups. 
May be applied in a variety of directions; e.g 
anterior-posterior, medial-lateral, diagonal. i 

b. Rhythmic stabilization (RS): simultaneous İso- 
metric contractions of both agonist and antago- 
nist patterns performed without relaxation usin 
Gare eroding of resistance; results in A 

on Of Opposing muscle i 
rotational cabis ae OT A es 

3. A training, emphasize muscles needed for 

tunk support in the upright posture, for erformi 

basic body mechanics, and for u re Aaa 
' pper extremity lifting. 


4. Teach control of functional positions While moyi 
from one position to another. This is called trans; 
tional mobilty and requires graded contractions and 
adjustments of stabilizing muscles. Consider m i 
out of a posture (eccentric control) before moving ; cae 
a posture (concentric control), | 

5 Introduce simple patterns of motion that develop safe 
body mechanics and movement. i 

6.Closed-chain tasks are good choices to enhance 
postural stabilization (e.g. partial Squats and con. 
trolled lunges); add arm motions and weights 
tolerated. 

7. More complex patterns of movement (e.g, rotation 
and diagonal motions) can be added (e.g, PNF trunk 
patterns of chop/reverse chop, or lift/reverse lift), Pos 
tures can be progressed to add difficulty (e.g, supine 
to sitting to standing). 

8. Incorporate stretching into the postural exercise pro- 
gram. Adequate flexibility is necessary for postural 
muscles to hold body parts in proper alignment. 


RED FLAG: Common Errors Associated with Postural 

Stability Training: 

e Inadequate stretching of tight muscles (e.g., tight 
hip flexors that hold the pelvis in an anterior pel- 
vic tilt or tight hamstrings that hold the pelvis ina 
posterior tilt); both prevent a stable postural base 
(neutral pelvis and spine position). 

e Inadequate control of core muscles could place 
excessive stress on proximal structures during func- 
tional activities; e.g., the vertebrae and discs of the 
spine during sitting. 

° Progressing too quickly or starting at too high a func- 
sic level for the patient to maintain postural sta- 

ility. 

° Exercising past the point of fatigue, which is deter- 
mined by the inability of the trunk or postural 

_ Muscles to stabilize in a functional position. 

° Attempting to force a Patient into a general neu- 

tral position instead of finding the proper and safe 

Position for each individual. 


Benefits/Uses 
l. sates balance; Provides an unstable base of suPP? 
hee continuous adjustments in balance. M ay 
ae eet and/or the ball changes the base of suppo™ i 
enges balance. Allows safe practice of falling. 


2. patie ace in functional, synergistic pattern? 
a hoe fetrains core muscles (deep sp!" 
b. Promot muscles). itio” 
ine es postural relearning: €g., neutral po A 
* Sitting, cervical or trunk rotation. 


enhances coordination, movement combinations: 

‘eg. arm and leg bilateral symmetrical, bilateral 
asymmetrical Movements, four-limb Mexican hat 
dance. 

, Heightens proprioception and sensory perception, 
‘awareness of the body moving in space. 

4 improves range of motion, allows safe stretching; 
eg. total body extension or flexion, upper or lower 
extremity stretches. 

;. Allows relaxation training; e.g., gentle bouncing com- 
bined with deep breathing. Gentle rocking can be 
ysed to decrease tone in hypertonic patient. 

¢. Increases strength. Can be combined with resistance 
training (e.g., lifting a weighted ball), using hand 
weights or resistive bands while on the ball, or closed- 
chain exercises (e.g., partial squats using the ball). 

7, Advantages: light, portable, durable, and inexpensive. 


C 


Precautions 
], Determine appropriate ball size. 
a. Sitting on ball with feet flat, the ball height should 
place the hips and knees at 90° angles. 
b.Supine with ball under knees, the ball height 
should equal the distance between the greater tro- 
chanter and the knee. 
c Quadruped, the ball height should equal the dis- 
tance between the shoulder and the wrist. 
2. Ensure proper firmness/inflation. 
a. Ball should be comfortable and have some bounce. 
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b. A firm ball mov 
c. A soft ball m 


feel safer, more secure, 


es more quickly., 


d. Surface affects movement of the ball: quicker on 


hard surface, slower on mat or soft surface. 
3. Precautions: 


a. Individual weight may exceed ball weight limits. 


b. Sharp belt buckles or other sharp objects may 


puncture ball, 


c, Lack of foot traction while sitting may result in 
instability and falis: use bare feet, rubber-soled 


shoes, yoga sticky mat. 
d. ge adequate space around exercising individ- 
ual. 
e. Sensory overload in patients with heightened sym- 
pathetic signs. 
f. Increasing instability with fatigue. 
4, Ensure proper foot traction: use bare feet on yoga 
mat, rubber-soled shoes. 
5. Ensure adequate space around exercising individual. 
6. Watch for sensory overload: sympathetic signs in chil- 
dren or adults with brain injury. 
7. Watch for muscle fatigue, increasing instability. 


RED FLAG: Contraindications include dizziness or 
nausea associated with movement, e.g, the patient 
| with vestibular pathology; extreme anxiety, or fear of 
being on the ball. 
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Goals and O 


) is 


l. Motor function (motor control and learning 

improved. ~ 
“Postural control, biomechanical n n a 

‘ymmetrical weight distribution are improve’: 
í Strength, EA endurance necessary for move 
ment control and balance are improved. cat 

ty control and integration of sensory ats ris 

(Somatosensory, visual, and vestibular) necessary 
Movement control and balance are improve” 

` “lormance, independence, and safety are 1m 
6 p Yansfers, gait, and locomotion. à 
`. Tormance, independence, and safety ar k 
' basic activities of daily living (BADL) a 
? mental activities of daily living (IADL). ae 
8 bic capacity and endurance are imp , 
~~"“Management of symptoms is improv 


& 


proved 


improved 
d instru- 


Training Strateg! 
Coordination ant 


Şi * F ao O) 
i F- À o law f 


Motor Learning 
1. Motor learning stra 
central nervous Sys 
trol. j 
2 PoE requires repetition. Practice schedules 
' should be carefully organized. i 
‘tial practice may feel threatening to patient; e.g. 
Pais oie feel in danger of losing control or bal- 
patie ession should be gradual; the therapist 


PED | 
ee re patient confidence and safety, continu- 
S 


i tivation. 
sw pa cues are used to enhance motor performance. 
4, sen 


e 


tegies are important to assist the 
tem (CNS) in adaptation for move- 


Oves more slowly, may make patient 


INI 


£ 
> 
e 
T 
=~ 
D 
4 
0) 
| 
o 
m 
J 


326  THerarvEo » Therapeutic Interventions 


Table 6-9 


Neuromotor Exercise Evidence-Based Recommendations ( 


FITT-VP) for Healthy Adults 


| Frequency © 22-3 days per week is recommended. e 

Intensity © An effective intensity of neuromotor exercise has not been determined. 
‘Time © 220-30 minutes per day is recommended. . ef s 
L © Exercises involving motor skills (e.g., balance, agility, coordination, gait), hay bas a vache aha te ey chee 
a activities (e.g., yoga, tai chi) are recommended for older individuals to improve and maintain P 

> a ano An ier AAA exercise training in younger and middle-aged adults has not been established, but there is 

| probably benefit. ! 
| Volume © The optimal volume (e.g., number of sets and repetitions) is not known. | 

Pattern © The optimal pattern of performing neuromotor exercise is not known. 


Progression œ Methods for optimal progression are unknown. 


| Adapted from: Garber CE et al. American College of Sports Medicine position stand. The quantity and quality of exercise for developing and maintaining cardio- 


| respiratory, musculoskeletal, and neuromotor finess in apparently healthy adults: Guidance for prescribing exercise. Med Sci Sports Exerc. 2011; 43{7): 1334-1359. | 


| NOTE: This table describes exercise guidelines for healthy individuals. For exercise guidelines for individuals with specific diseases, see ACSM’s Guidelines for | 
| Exercise Testing and Prescription, 10th ed., Williams & Wilkins, 2017; and ACSM's Exercise Management for Persons with Chronic Diseases and Disabilities, 


4th ed., Human Kinetics, 2016 


important to establish a reference of correctness dur- 
ing early, cognitive learning. 

6. Feedback should address knowledge of performance 
(KP). Attention is drawn to missing elements, how to 
recruit, correct responses, and sequence responses. 

7. Feedback schedules: feedback given frequently (after 
every trial) improves initial performance. Feedback 
given less frequently (summed after a given num- 
ber of trials or fading with decreasing frequency) 
improves retention of skills. 

8.A variety of activities and environments should be 
used to promote adaptability and generalizability of 
skills. Practice should progress from a closed environ- 
ment (fixed or controlled) to open variable environ- 
ments. 

9. Patient decision-making skills are promoted. Patients 
should be encouraged to self-analyze movements and 
develop strategies to ensure safety and function. 


Remedial Strategies 

1. Remedial strategies focus on use of involved body 
segments (e.g., affected extremities in the patient with 
stroke). 

2. Control is first developed in limited movements and 
progressed to more complex movements. 
mental postures/functional activities can b 
isolate body segments and focus on speci 

; ; ; ; pecific bo 
skills; e.g., weight shifts to improve hip control ey 
practiced first in kneeling before standing E 

3. Postural control is first achieved in holding ili 

2 EN 5 
before moving in a posture (dynamic sA sid 
skill level function (e.g., gait). ty) and 

4. Specific techniques can be used to remediate : 

ed 
ments (weakness, incoordination and a ae impalt 
ening, abnormal tone); eg, pve short- 


tappin : 
responses of a weak quadriceps ik santing vos, 


Develop- 
e used to 


5.As quality of movement improves, speed of move- 
ment and control are increased. 
6. Active responses and active learning should be pro- 


moted; progression is to unassisted or nonfacilitated 
movements as soon as possible. 


ET A T Px rites 
A ay 


Interventions to 
Coordination | 


Functional Training 


1. Initial focus is on postural stability activities: holding. 

2. A number of different weight-bearing postures can be 
used; e.g., Sitting, quadruped, kneeling, plantigrade, 
and standing. Progression is to gradually decrease 
BOS while raising height of COM. 


3. Specific exercise techn; ro i 
hiqu 
ously discussed. ques to enhance stability prev! 


ee Stability Activities 

noi Practices moving in all directions while 
: aeania posture. 

i ession is to į j 
3. Moving in “i Panam of range (increasing ROM) 

€B- Supine to/fr 
4. Specific exercise 


ng, lift/reverse lift 
: À patterns. 
tetas requires the opposite prog 
activities: Weight hig Stability activities to stabilizin’ 
pr cane through decrements (d 
ing to Stability (steady holding): 


tic exercises: water increases proprioceptive load- 
'ingof muscles, slows down ataxic movements; provides 
buoyancy and light resistance assisting core muscles, 

, stabilization devices; e.g., air splints, splints, soft 
neck collars, stabilize body segments and eliminate 
unwanted movement. 

9, Environment: patients with ataxia do better in a low- 
stimulus environment; allows better utilization of 
cognitive strategies. 


Sensory Training 
1. Patients with proprioceptive losses benefit from: 

a. Visual training strategies: patient guides move- 
ments and postures visually; e.g., use of a mirror 
and shirt with vertical line taped on it to achieve 
vertical sitting or standing posture. 

b. Proprioceptive training strategies for patients with 
some residual proprioceptive sensations: use light 
weights: wrist cuffs, ankle cuffs, weighted walkers, 
elastic resistance bands, pool exercises to increase 
proprioceptive loading. 
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2. Patients with visual losses benefit from cognitive and 
proprioceptive training strategies. 

3. Patients with vestibular losses benefit from visual and 
proprioceptive training strategies. 

4. Patients with combined losses (two or more systems); 
eg., the patient with proprioceptive losses (diabetic 
peripheral neuropathy) and visual losses (diabetic 
retinopathy) require compensatory training; e.g., use 
of environmental adaptations, assistive devices to 
promote safety. 
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Interventions to Imp 
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Table 6-10) 


Exercises to Improve ROMI, Strength, 

and Synergistic Responses 

1. “Kitchen sink exercises”: heel-cord stretches, heel rises, 
toe-offs, partial wall squats, single-leg activities (side 
kicks, back kicks), marching in place, look-arounds 


interventions to Improve Standing Balance (See Table 3-9: Components of Postural Stability/Balance for matching outcome 


measures) 


COMPONENTS OF BALANCE (GOAL) 


EXERCISE RECOMMENDATIONS 


Vision: Practice standing eyes open to eyes closed with wide stance progressing to a narrow stance 
Vestibular: Practice head turns (up/down/ left/right) with standing walking on level surface and 
rogress to moving surface 
sca see: Practice standing and walking on tile floor to carpet to dense foam to un-level 
surface outside 
Progress to sensory conflict: Standing on foam with head turns 


Sensory integration (improve ability to 
stabilize balance/gait with varying 
degrees of sensory input) 


Functional activities (sit to stand; toe raises/heel raises, partial wall squats, and steps/stairs) with 


E aens there ROMing focus on minimal sway with initiation/termination of all movements and proper posture 


endurance and movement synergies) 
‘cali MRE 'ants with neglect/ perception impairments: Standing on level surface with visual feedback 
— ‘ond eae pone saree r ngs aes d safe posture/positioning> standing without a mirror standing ona 
as wD proper = ing posture ‘lope without a mirror» walking on level surface walking hills/slope (proper alignment/safe 
s activities 


with all scenarios) 


+> EO feet together— eyes closed (EC) feet apart EC feet together— semi- 
EENES FOVEC-> tandem stance EO/EC- single leg stance EO/EC with focus on level 


pelvis and minimal sway 


Static stability (improve static stance with 


| variations in the base of support) 
| 


Sen rely ae i bove but add reaching (arm[s] or leg) in varying directions (anterior/pos- 
: à of e isan Airiai pe peara en breath diagonals) with attention on appropriate corrective strategies (ankle, hip, 
| 9% stability to allow for safe reachi 
| with various foot positions) AERA activity by standing on foam and repeating above conditions 


Functional activities of daily living with a focus on postural stability and control of movement in vari- 
unction 


ous community setings 


| Dynamic stability (improve ability to 


ambulate, completed transfers, and move to un-level and dimly lit surfaces if safe 


Stal rt on level surfaces and | 

| ; i se a nd/or raising arm; stepping over objects; carrying objects while walking 
Anticipatory postural control Gait with head turns a ° e e 

; - Tr -aclude random weight shifts, rocker boards, treadmill walking (with harness) 
Reactive postural control Perturbation training to incl 

| contro with variable s anal hip, stepping] 

| Document corrective $ f aesan 


Balance and gait training while counting backward or answering question 
Ía postural control to analyze the components of balance evaluated in standardized balance measures: 


96{1): 122-132. 


Cognifion-multitasking 
_Acophed from Sibley KM et al. Using the! systems 
soping review, Arch Phys Med Rehabil. 2015; 
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(head and trunk rotation), and hip circles. Progression 
from bilateral upper extremity (UE) touch-down sup- 
port to unilateral UE support to no UE support. 

2. Postural awareness training: focus on control of body 
Position, centering the COM within the limits of sta- 
bility (LOS). 

3. Weight shifts (postural sway): training of ankle strat- 
egies, hip strategies. Can include postural sway bio- 
feedback; e.g., Balance Master. 

4.Training of change-of-support strategies: stepping 
Strategies (forward, backward, sideward, crossed- 
step); UE reaching and protective extension. 


Functional Training Activities 
1. Sit-to-stand (STS) and sit-down (SIT) activities. Prac- 
tice moving body mass forward over BOS, extending 
lower extremities (LEs), and raising body mass over 
feet and reverse. Focus on balance control while piv- 
oting body mass over feet. 
2. Floor-to-standing rises. Practice rising from floor to 
standing in the event of a fall; e.g., side-sit to quad- 
ruped to kneeling to half-kneeling to standing tran- 
sitions. 
3. Elevation activities: practice step-ups, lateral step-ups. 
4. Dual-task training. 
a.In standing, practice simultaneous UE activities 
(e.g., holding a tray with a glass of water; catching/ 
throwing a ball). 

b.In standing, practice simultaneous LE activities 
(e.g., kicking a ball). 

c. In standing, practice simultaneous cognitive activi- 
ties (e.g., counting backwards from 100 by 3's). 


Disturbed Balance Activities 

1. Include manual perturbations, use of moveable BOS 
devices (stability ball, wobble board, split foam roller, 
dense foam mat). 

2, Carefully grade force of perturbations, range and 
speed of movements. pe | 

3 Stability ball training. Practice sitting, active weight 
shifts (e.g., pelvic clock), UE movements (e.g., arm 
circles, reaching), LE movements (e.g., stepping, 
marching), trunk movements (e.g., head and trunk 


tums}. 
4 wae board/equilibrium boards. Practice both self- 
' initiated and therapist-initiated shifts in sitting or 
standing. Gradually increase range and speed of shifts. 


Functional Gait Activities 

1. Practice walking forward, backward, sideways. 

2. Progress from slow speeds to normal walking speeds 
to fast walking speeds. 


= 


3. Progress from normal BOS to narrowed Bos. 

4. Practice wide turns to small-based turns; to theri 
and left; 360° turns. eh 

5, Practice head turns right and left, up and down. 

6. Practice PNF braiding (grapevine stepping). 

7. Practice over and around obstacles, through doo 

8. Practice elevation activities: practice Step-ups, lateral 
step-ups, stair climbing, and ramps. 

9. Practice simultaneous UE activities, LE activities, and 
cognitive activities. 

10. Community activities. Practice walking in open (var. 
iable) environments; e.g., pushing or pulling door, 
car transfers, grocery shopping. 

11. Practice anticipatory timing activities; e.g., getting 
on/off elevator, escalator. 


Treadmill Training 

1. Focus is on velocity control, moving from slow to fast 
walking. 

2. Progression is from slow to fast walking. 

3. Safety harness is worn to provide partial body weight 
support (BWS) if the patient is unstable (eg., the 
patient with ataxia or stroke). 

4. Progression is achieved by decreasing BWS, increasing 
the treadmill incline and distance walked (total time). 


Cycle Ergometers 

1. Pedaling on cycle ergometer is paced. 

2. Progression is from slow to fast. 

3. Resistance and distance can also be modified. 
4. Can include both LE and UE training. 


Exercise Training 
1. Strength training. 
a. Active/active assistive exercise. 
b. Manual resistance; PNF patterns can be used t0 
promote synergistic control, improve timing. 
c. Weights, pulleys, hydraulics, elastic resistance 


bands, mechanical or electromechanical devices. 
2. Stretching exercises. 


1. Compensatory strategies are used as appropriate 


promote safety and early resumption of aion? 
skills; e.g., the patient with delayed or absent recover! 
multiple comorbidities. e 
2. Compensatory strategies may lead to learned noe 
of impaired extremities and delay recovery in th ith 
patents with recovery potential; e.g., the patient r 
stroke. ts 
3. Safety is improved by substitution: intact seg 
(sound limbs) for impaired segments; cognitive 


trol for impaired mot jent with 
or control; e.g., the pat 
TAE trol; e.g., the p 


E 


afety is improved by altering Postural stratepies: » 
Pn the BOS and lowering the OR Pweg 
s, Safety is improved by use of appropriate 
devices and shoes; e.g., overhead 
walker, athletic shoes, 
s.safety is improved through environmenta 
tions; eg. handrails, adequate lighting, con 
on stairs, and removal of throw rugs, 


assistive 
support harness, 


| adapta- 
trast tape 


activity Pacing and Ener 
Conservation = 


ts Á 
PA, RF 4. = i S 
es ANa K ie 7 
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1.The patient with debilitating fatigue (e.g, cerebellar 
ataxia, multiple sclerosis, chronic fatigue syndrome 
fibromyalgia) will need to conserve energy, | 
2, Activity-based intervention refers to selection of activ- 
ities and adaption of tasks so they will be easier and 
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safer for the 
. Patient to complet : 
occupational therapist), $60 aren degen 


Energy Conservation re 
for successful task co 
Of task completion 
breaks: avoiding co 
saving equipment, 


fers to guidelines that allow 
mpletion, e.g., increased time 
; taking frequent, short rest 
mplicated tasks: using energy- 


|, Assist patient in identification of fall risk factors; e.g., 
effect of medications, postural hypotension, environ- 
mental factors at home or work, 

2, Lifestyle counseling: assist patient in recogniz- 


ing unsafe activities, harmful effects of a sedentary 
lifestyle, 


FLA 


tov. 


1. Motor function and motor learning are enhanced. 

2.ROM and flexibility are improved. 

3. Postural control, biomechanical alignment, and sym- 
metrical weight distribution are improved. 

4. Strength, power, and endurance are improved. 

‘Sensory control and integration of sensory sys- 
tems (somatosensory, visual, and vestibular) are 
improved. 

6. Performance, independence, and safety in balance, 
gait, and locomotion are improved. 

7. Aerobic capacity and endurance are improved. 

8. Relaxation, reduction of pain, and decreased muscle 


spasm are enhanced. 


facilitate 
buoyant 
immersion decrease 
ent; similar move- 
It or impossible 


l. Immersion in pools or tanks is used to 
Movement and exercise. Water buoyancy, 


ices, and various depths of 
body weight and enhance movem 
ments on land may be more difficu 
to perform. 
‘Pools or tanks with a walking track, 
Out a treadmill, are used to enhance 
Tance, 


with or with- 
gait and endu- 


Physics Re | te © | TC 
Aquatic Exercis 


1. Buoyancy: the upward force of water on an immersed 
or partially immersed body or body part. Equal to 
the weight of the water that it displaces (Archime- 
des’ principle), This creates an apparent decrease in 
the weight and joint unloading of an immersed body 
part, allowing easier movement in water. 

2, Cohesion: the tendency of water molecules to adhere 
to each other. The resistance encountered while mov- 
ing through water is due to cohesion; some force is 
needed to separate water molecules. 

3, Density: the mass per unit volume of a substance. The 
density of water is proportional to its depth; deeper 
water must support the water above it. 

4, Hydrostatic pressure: the circumferential water pres- 
sure exerted on an immersed body part. A pressure 
gradient is established between the surface water and 
deeper water, due to the increase in water density at 

r levels. 
aa law states that the pressure exerted on an 
immersed body part is equal on all surfaces. 
b. Increased pressure counteracts effusion and edema, 
and enhances peripheral blood flow. 
5. Turbulence: movement of a body part through water 
creates circular motion of the water (eddy aren 
near the surface of the part, producing frictional drag. 
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a. As speed of movement increases, greater resistance 
is encountered. 

b. Moving through turbulent water creates greater 
resistance as compared to calm water. 

c. Use of equipment (e.g., paddle or boot) increases 
resistance and drag as the patient moves through 
water. 

6. Physiologic considerations: Water immersion influ- 
ences multiple systems. 

a. Decreases weight-bearing. 

b. Increases venous return and stroke volume. 

c. Reduces inspiratory reserve volume and may reduce 
forced vital capacity. 


1. Water temperature affects body temperature and per- 
formance. 
2. Water temperature is determined by specific needs of 
patient and intervention goals. 
a. Cooler temperatures are used for higher intensity 
exercise. 
b. Warmer temperatures are used to enhance mobility, 
flexibility, and relaxation; e.g., patients with arthritis. 
c. Ambient air temperature should be close to water 
temperature (e.g., +3°C or +4°F). 
3. There is decreased heat dissipation through sweating 
with immersion. 
4.At temperatures > 37°C (98.6°F), patients have 
increased cardiovascular demands at rest and during 
exercise. 
5.At temperatures < 25°C (77°F), patients have diffi- 
culty maintaining core temperature. 


1. Buoyancy assistance devices: inflatable cervical collar, 
flotation rings, buoyancy belt or vest, kickboard. 

2. Buoyant dumbbells (swimmers): used for upright or 
horizontal support. 

3. Webbed gloves and hand paddles: used to increase 
resistance to upper extremity movement. 

4.Fins and boots: used to increase resistance to lower 


extremity movement. 


1. Movement horizontal to or upward toward the 
surface (active assistive exercise) is made is ar 


| peripheral nstable blood pressure, 


to the buoyancy of water. A flotation device may be 
needed to support very weak patients. 
2. Movement downward into the water is more difficut 
because of the buoyancy of water. 
a. A flotation device or handheld paddle can be useg 
to increase resistance. 
b. A paddle turned to slice through the water decreases 


resistance. 
3 Resistance exercise can be controlled by the speed 


of the movement. ng) 

a. Resistance increases with increased velocity of 
movement due to the cohesion and turbulence of 
the water. 

b. Slower movements meet less resistance. 

c. Ataxic movements are slower and more controlled 
against the resistance of water. 

4. Stretching exercises can be assisted by the buoyancy 
of water. 

5. The amount of weight-bearing on the lower extremi- 
ties is determined by the height of the water/level 
of immersion (buoyancy) relative to the upright 
patient. 

a. The greater the water depth, the less the weight/ 
loading on extremities. 

b. Can be used for partial weight-bearing (PWB) gait 
training. 

6.Lower extremity reciprocal movements are 
enhanced by use of a kickboard and using kicking 
movements. 

7. Aerobic conditioning is enhanced with deep-water 
walking or running, high-step marching, or other al- 
isthenics. Progresses to reduced water levels and then 
to land walking/running. 

a. ues equipment (eg, cycle ergometer, tread- 
va = VE Dee body ergometer) can be used to 
enhance conditioning. Hand floatation weights 

: = be used to increased UE resistance. 

2 aie 1s an excellent aerobic training activity. 

"© ar Monitoring of exercise responses (e.g. t 
ings of perceived exertion) i ired 

&:Trestinent- d i 1) is required. a 
patient isi me varies with the type of activity 

oterance, and level of skill. 


RED : indi 
FLAG: Contraindications include bowel or blad- 


der i : 
Em are nnence, severe kidney disease, severe Pi 
cardiac eile ot Of respiratory dysfunction; ©: 
Vital cap oe coe angina, severely red 


Skin infect; isease, large open wounds, | 
water ae a lostomy, bleeding or hemorrhage 
intestinal infections no eg., influenza, 


1. Fear of water, inability to swim. Floatation supports 
can be used. | 

». Patients with heat intolerance; e.g., patients with 
multiple sclerosis. — 

3, Patients with cold intolerance: e.g., hypothyroidism, 
Raynaud's disease, peripheral artery disease, anemia. 
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4. Use waterproof dressing on small open wounds. 

5. Buoyancy unweights bones and joints; bone health 
requires weight-bearing impact exercise on land and 
resistance/strengthening exercise to counteract low 
bone density and osteoporosis. 


Acknowledgment to Thomas Bianco PT, MSPT for his original 
contribution in formulating this chapter. 
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Review Questions 
and Case Study 


} 


- During strength traini 
training, what is the infl 
uence of th see : 
E reno Prese mA AAE work? e Valsalva maneuver regarding intrathoracic pressure, heart 


3. When exercising a patient in i i 
an aquatic environment, wha 
easier to perform? More difficult to perform? Pee ES par can avake She acer 


4. What is the main principle being employed when usi S e 
relax? ng the PNF-facilitated stretching technique of contract- 


5, What are the most common errors associated with training a patient to im 
prove postural stability? 


na eee iil 
pEr” 


‘ent Profile: 
» Gender: Male 
6 Age: 35 


presenting Problem/Current Condition 

Referred to physical therapy with a diagnosis of right 
biceps brachii Grade II muscle strain 

ə Sustained injury playing recreational 
3 weeks ago 

e Initially placed in sling for a suspected rotator 
cuff tear 

e Now has full range of motion of RUE but weakness of 
biceps brachii muscle due to inactivity (MMT = 34/5 
or Fair+) 

¢ No current pain with ADLs 


softball 


Past Medical History 


* No prior medical history or prior surgical history 
involving the RUE 


Other Information 
* Denies neck pain 
° Denies any neurologic symptoms of the RUE 


Appendix 6A 333 
Question #1 
What is the 
injury? 
1. 0-4 weeks. 
2. 3-12 weeks. 
3. 4 weeks to 6 months. 
4.6 to 12 months 


typical healing timeline for a Grade II muscle 


Question #2 


Which set of exercise parameters should be used to initi- 

ate a resistance training program for this patient? 

1. Three days per week, 12-15 repetitions of 3 sets at 
50% of the IRM weight. 

2. Seven days per week, 2-3 repetitions of 3 sets at 3RM 
weight. 

3. Five days per week, 10 repetitions of 3 sets at 10RM 
weight. 

4. Three days per week, 6-8 repetitions of 5 sets at ORM 
weight. 


Question #3 

Which adjustment should be made to progress the reha- 
bilitation program and increase strength of the affected 
muscle! 

1. Increase the number of repetitions to 10-15. 

2. Increase the days per week to 5. 

3, Increase the intensity to 60%-70% of the 1 RM. 

4. Increase the number of sets to 5. 
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> Study Tactics 


Study Tactics 337 


stions About the Integumentary 
system Comprise 5.5% of the NPTE, or 
a Total of 9-1 2 Questions 


The Number of Questions by 

category Are 

» Fxamination of the Patient/Client: 3-4 

» Evaluation, Differential Diagnosis, Prognosis: 3-4 


o Interventions: 3-4 


Examination of the Patient/Client. 
Focus on 
e Anatomy and physiology. Specifically, layers of the 
skin and associated structures, body temperature regu- 
lation, healing processes 
e Recognition of various kinds of ulcers (arterial, 
venous, pressure, diabetic), burns, and the appearance 
of other skin lesions 
e Measurement and description of skin lesions and burns 
e Screening for common skin cancers (melanoma, basal 
and squamous cell carcinoma) 


Evaluation, Differential Diagnosis, and 

Prognosis. Focus on 

e Characteristic of various types of skins lesions to 
include ulcers, burns, skin cancer, dermatitis, wounds, 


and skin infections (such as staph infections and 
MRSA) 

° Differentiation and description of various kinds of 
ulcers (arterial, venous, pressure, diabetic), burns, and 
the appearance of other skin lesions 

* Development of a plan of care to include prognosis 
for common integumentary disorders 

e Actions and side effects of pharmacological manage- 
ment used to treat common integumentary problems 


Interventions. Focus on 

e Wound and burn care, including types and selection 
of dressings, topical agents, and debridement tech- 
niques 

è Pressure garments and pressure dressings for wound 
care (hypertrophic scarring) and venous ulcers (Unna 
boot) 

e Best interventions for the management of venous, 
arterial, and pressure ulcers 

e Positions and procedures to reduce pressure, shear, 
friction, scar formation, or contractures 

e Potential adverse side effects or complications on the 
integumentary or other systems from physical therapy 
interventions 
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P> Integumentary System 


Skin or Integumen: 


Organ System 


1. Skin is an organ of the integumentary system and is 
the largest organ system of the body (15%-20% of 
body weight). 

2. Thickness of skin varies by location; skin on the palms 
and soles of the feet is the thickest skin of the body. 


Functions of Skin 

1. Protection against injury or invasion and ultraviolet 
radiation. 

2. Insulation of body. ; 

3. Maintenance of homeostasis: fluid balance, regula 
tion of body temperature. 

4. Assists in metabolism: vitamin D production, aids 
in elimination of metabolic waste (e.g., urea and salt 
are excreted in sweat). 

5. Attachment of muscles (e.g., erector pili, frontalis). 

6. Receptors in dermis give rise to cutaneous sensations. 

7.Communication: skin plays a role in expressions, 
identification, and self-image. 


1. Layers of skin: see Table 7-1. 
2. Age-related changes: see Table 7-2. 
3. Cross section of the skin: see Figure 7-1. 


Sebaceous (oil) Free 
Gland Touch Nerve 
Ending 


Meissner’s 
Corpuscle 
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weat Blood Arrector Pili Hair 
aC Vessels Muscle Follicle 


Cross section of the skin. 


Figure 7-1 


Layers of Skin 


Epidermis Outer, most superficial layer; contains no blood 


vessels 
Composed of five layers: | 
1. Stratum corneum: outermost layer, shinale-| 
teal cols cvs ted wih larak ca ae 
2. Stratum lucidum: formed from dead cells and 
only occurs in thick portions of the palms and 
soles of feet 
_ Stratum granulosum: contains live keratino- 
cytes (differentiate from epidermal stem cells 
in basal layer and eventually form outermost 
layer of epidermis) and Langerhans (immu- 
nity) cells 
. Stratum spinosum (spiny layer): also contain 
keratinocytes and Langerhans cells 
. Stratum basale (stratum germinativum): deep- 
est layer of epidermis, contains epidermal 
cells, melanocytes (produce melanin), and 
Merkel cells (associated with light touch 


sensory discrimination) 


Dermis (corium) Inner layer composed primarily of collagen and 
elastin fibrous connective tissues 
Mucopolysaccharide matrix and elastin fibers 
provide elasticity, strength to skin 
Contains lymphatics, blood vessels, nerves and 
nerve endings, hair follicles, sebaceous and 
sweat glands 
Cells include fibroblasts, macrophages, lympho- 
cytes, and mast cells 
Subcutaneous tissues Underneath dermis 
(hypodermis) Consists of loose connective and fat tissues 
Provides insulation, support, and cushion for 
skin; stores energy for skin 
Muscles and fascia lie underneath subcutaneous 


Appendages of the Skin 
1. Hair. 


a. Terminal hair: coarse, thick, pigmented; e.g., scalp. 
eyebrows. 
b. Vellus hair: short, fine; e.g., arms, chest. 
c. Hair follicle density and metabolism decreased i? 
older adults. 
2. Nails: nail plate, lunula (whitish moon), proximal 
nail fold/cuticle, lateral nail folds. 
3. Sebaceous glands: exocrine glands that secrete fatty 
substance (sebum) through hair follicles; on all s 
surfaces except palms and soles. Sebum lubricat® 


skin and defends acai : 
4. Sweat glands. against bacteria and fungus. 


a. oe: glands: widely distributed, open 0? A 
P control body temperature. 


„Apocrine glands: found in axillary and genital 
‘areas, open into hair follicles; stimulated by emo- 


tional stress. 


circulation 


glood Flow to Capillaries of the Skin 
1. Increased blood flow with an increase in oxyhemo- 
globin to skin capillaries causes reddening of the skin. 


> a * 
Big SARE oe a io E 


Skin Thickness 


Skin Layers Thinner 
Vascularity Maturing 
Metabolism Similar to adults 
Thermoregulation Reduced 
Reduced 


Immunity Cells (i.e., Langerhans 
and mast cells) 


be Wound Healing 


1. Types of tissue union. 

a. Primary (first intention): No major loss of con- 
Nective tissue, wound is not contaminated, closure 
within 3~7 days. D 

b. Secondary: full thickness, little epithelialization— 
Chronic wounds, pressure injuries, venous ulcer- 
ations, and other open wounds heal through 


secondary intention. a 

c€. Tertiary (delayed primary)—used for contaminate 
tissue (risk of infection), closure will result in too 
much tension, usually closed within 5 
initial injury. 

2. Epidermal (superficial or partial-thickness). 

a. Heals through regeneration. 

b. Epithelial cells proliferate an 
wounds margin. They detach ! 
and require a wound border that is 
Or necrotic tissues to migrate. This type 
Usually heals without scarring. i 

È lf dermal tissue is involved then granulation occurs 
simultaneously. 


d migrate from the 
from the basal layer 
free of scaring 
of woun 


Se Pe Fe Se ane ane AE T — 
ee es 4 hee i pA LD ke % i 
ew ere E ar i aea AE 

a at Cty a ! 5. 
T hier a MIDDLE z 7 a 
enr FAND i 
A F : 


at BE f eee b ae Dy a ral a lj 
fh ue ely ae kiss Sea 


i Sol Ani Bee S = 
~70% of full thickness 


Reference: Wysocki, AB. Anatomy and physiology of skin and soft tissue. In: Bryant RA, Nix DP, ed. Acute and chronic wounds: current 
management concepts. Fifth edition. St. Louis, Missouri: Elsevier; 2016: 40-62. 


-7 days of 
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4. pag cyanosis is due to reduced blood flow to 
: n and loss of Oxygen to tissues (changes to deoxy- 
emoglobin) and results in a darker, somewhat blue 
color, 
3. Central cyanosis is due to reduced oxygen level in the 
blood; Causes include advanced lung disease, congen- 
ital heart disease, and abnormal hemoglobins. 


eae ‘i aei g- 
af g 
Éi riia aaa ee 


| ~70% of full thickness ra 


Full thickness 

Mature Thinner 
Mature Reduced 
Mature Reduced 
Mature Reduced 
Mature Reduced 


d.Moist wounds epithelize much quicker than 
wounds left open to air. 
3. Dermal (full-thickness) has four overlapping phases. 

a. Homeostasis (after growth factors released): Vaso- 

constriction initially to reduce loss and prevent 
infection. A fibrin plug is formed. This happens 
within 10-15 minutes to contain the area. Growth 
factors released. 

b. Inflammation (24-48 hours): The cardinal signs of 
inflammation (i.e., rubor [redness], calor [increased 
heat], tumor [swelling], dolor [pain], and functio- 
laesa [loss of function]) become apparent due to 
the vasodilation of the noninjured vessels to allow 
leukocytes and growth factors into the area. Phago- 
cytosis and neovascularization began at the end of 
this cycle. Key cells in this phase include platelets, 
leukocytes, macrophages, and mast cells. Condi- 
tions such as diabetes may impair this phase. 
Granulation, proliferation, or fibroblastic phase 
(names are synonymous). The four primary events 
are angiogenesis, granulation formation, wound 
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contraction, and epithelialization. The primary 
cells associated with this phase include myofibro- 
blasts for wound contraction; fibroblasts for col- 
lagen, elastin, and glycosaminoglycan production; 
epithelial cells for epithelialization. 

d. Maturation and matrix formation (begins 2-4 
weeks and may last for years). Collagen synthe- 
sis and alignment. Normal scar formation; bright 


Table 7-3 


Factors That Delay Wound Healing q 
Advanced age 


pink for 6-12 weeks, then becomes lavender to 
soft pink from 12-15 months, and finally flat 
becoming white and flat. Abnormal scar formation 
includes hypotrophic, hypertrophic, and keloid 
scar formation. Compression garments, silicone 
gels, or sheets are used to reduce hypertrophic w 
keloid scarring. 

4. Factors that delay wound healing (Table 7-3), 


} metabolism and proliferation of important cellular and growth factors Chemotherapy, corticosteroids (add vitamin A to improve healing), 


for healing 
Impaired Oxygenation 
} angiogenesis, cell differentiation and migration, re-epithelialization, 
and collagen synthesis 
t risk of infection 
} protein, vitamins/minerals and wound healing requires 
t demand for caloric intake | 
Comorbidities 


Diabetes, obesity, | perfusion and/or oxygenation due to 
cardiovascular or pulmonary disorders (e.g., COVID-19) 


Wound Bioburden 
t bacterial load/pathogenic organism and | bacterial diversity leading 
to inflammatory state and impaired keratinocyte proliferation 


Infection 
+ bacteria and endotoxins cause prolonged inflammatory phase; 
bacteria form of biofilms that lead to antibiotic resistance 


ere E 
Patient/Client Histor 


Complete History 

1. Age, gender, race/ethnicity, social/health habits, work, 
living, general health status, previous ulcer, previous 
treatment of ulcers, allergies, medical/surgical. 

2. Current condition(s)/chief complaint(s). 

3, Functional status/activity level. 

4, Current medications. 

5. Clinical tests. 

6. Risk factor assessment. 


Reference: Bryant, RA, Nix, DP, ed. Acute and chronic wounds: current management concepts. 5th ed. St. Lovis, Missouri: Elsevier; 


NSAIDS 
Disease 


Diabetes, kidney disease, hypertension, cardiopulmonary and vascular 
disease, hyperlipidemia 


Stress 

| proinflammatory cytokines t wound hypoxia 
t risk of infection 

Cool Temperatures 

| cellular metabolism 


(Note: Normothermic 37-38°C [98.6-100.4°F] temperatures improve 
wound healing) 


Excessive pressure, shear, wound desiccation, and moisture 


t rates of infection, impaired immune response, | fibroblast activity 


2016: 40-62. 


Components 

1. Observation. 

2. Palpation. 

3. Photographic assessment, 
4, Thermography, 


Pruritus 
l. Itching. 
2.Common in 


thyroidism. diabetes, drug hypersensitivity, hype 


urticaria 
;, smooth, red, elevated patches of skin, hives. 
9, indicative of an allergic response to drugs or infection, 


Rash Er A 

1,Local redness and eruption on the skin, icall 
accompanied by itching. hf ad 

9. seen in inflammation, skin diseases, chronic alcohol- 
ism, vasomotor disturbances, fever, and diaper rash, 
heat rash, drug rash. 


Xeroderma 

1. Excessive dryness of skin with shedding of epithe- 
lium. 

2. Can indicate deficiency of thyroid function, diabetes. 


Edema 

1.Can indicate anemia, venous or lymphatic obstruc- 
tion, inflammation; cardiac, circulatory, or renal 
decompensation. 

2. Determine activities and postures that aggravate or 
relieve edema. 

3. Palpation, volume, and girth measurements. 


Changes in Nails 

1.Clubbing: thickened and rounded nail end with 
spongy proximal fold. 

a. Indicative of Crohn's disease, cardiac-related cya- 
nosis, lung (cancer, chronic hypoxia), ulcerative 
colitis, biliary cirrhosis, neoplasm, GI involvement. 

b. Present at birth (harmless). 

c Schamroth’s window test is often positive (loss of 
diamond-shaped space when nails from opposite 
hands are placed back to back). 

2. White spots seen with trauma to nails. 

3. Splinter hemorrhages: small areas of bleeding under 
nails that look like splinters (potential cardiac or 
renal signs). 

4. Changes in nails (e.g., koilonychias [concave shape], 
leukonychia [whiteness]) often indicate systemic 
issues unless it is congenital. 


Changes in Skin Pigmentation, Tissue 

Mobility, Turgor, and Texture | 

1. Wrinkling may be due to aging OF prolonged immer- 
sion in water, dehydration. 

2. Blistering. | ; 
3. Stemmer’s sign. A thickened fold of skin at the base P 
the second toe or second finger that can be pinche 
or lifted; an early diagnostic indication of primaty 

lymphedema. 


Changes in Skin Color l 
‘Cherry red; palmar erythema could indicate liver or 
renal issues. 
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2. Cyanosis: slightly bluish, grayish, slate-colored dis- 
coloration. 

a. Indicative of lack of oxygen (hemoglobin); can 
indicate congestive heart failure, advanced lung 
oe congenital heart disease, venous obstruc- 
tion. 

b. Examine lips, oral mucosa, tongue for blue color 
(central causes) or nails, hands, feet (peripheral 
Causes). 

3. Pallor (lack of color, paleness). 

a. Can indicate anemia, internal hemorrhage, lack of 
exposure to sunlight. 

b. Temporary pallor seen with arterial insufficiency 
and syncope, chills, shock, vasomotor instability, 
or nervousness. 

4. Yellow: indicates jaundice, liver disease; look for yel- 
low color in sclera of eyes, lips, skin. Orange-yellow 
occurs with increased carotene intake (carotenemia), 
look for orange-yellow color of palms, soles, and 
face. 

5. Liver spots: brownish yellow spots may be due to 
aging, uterine and liver malignancies, pregnancy. 

6. Brown: increased pigmentation sometimes associated 
with venous insufficiency (i.e., hemosiderinosis). 

7. Vitiligo: immune disorder that causes white patches 
of skin to develop due to melanocytes destruction. 
Affects all races and skin types but is more noticeable 
in people with darker skin; individuals with vitiligo 
are at greater risk for sunburn, skin cancer, hearing 
loss, and eye problems. 


Changes in Skin Temperature 

1. Correlate with internal temperature, unless skin is 
exposed to local heat or cold. 

2. Examine with backs of fingers for generalized warmth 
or coolness. 

a. Abnormal heat can indicate febrile condition, 
hyperthyroidism, mental excitement, excessive salt 
intake. 

b. Abnormal cold can indicate poor circulation or 
obstruction; e.g., vasomotor spasm, venous or arte- 
rial thrombosis, hypothyroidism. 

3, Examine temperature of reddened areas: local warmth 
may indicate inflammation or cellulitis. 


Hidrosis 

1. Moist skin (hyperhidrosis), increased perspiration: 
can indicate fevers, pneumonic crisis, drugs, hot drink 
ingestion, exercise, 

2. Dry skin (hypohidrosis): can indicate dehydration, 
ichthyosis, or hypothyroidism. Seen in later stages of 
diabetes mellitus. 

3, Cold sweats: can indicate great fear, anxiety, depres- 
sion, or disease (AIDS). 
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Changes in Hair 

1, Examine quality, texture, distribution. 

2. Alopecia: hair loss. 

3. Hypothyroidism: thinning hair; hyperthyroidism sees 
silky hair. 

4. Hirsutism: male pattern hair growth (facial and body) 
in women; may indicate polycystic ovary syndrome, 
Cushing's syndrome, tumor, or an inherited trait. 


Presence of Lesions, Unusual Growths 

1. Determine anatomical location and distribution; i.e., 
generalized or localized, exposed or nonexposed sur- 
face, symmetrical or asymmetrical. 


p> Examination of Wounds 


2. Type. 
a. Flat spo 
or greater). 


b, Palpable elevat 


t: macule (small, up to 1 cm), patch (lem 


ed solid mass: papule (small, up to 
1 cm), plaque (elevated, 1 cm or larger), nod nid 
(marble-like lesion), wheal (irregular, localized 
skin edema; €g., hives). 7 $. 

c. Elevated lesions with fluid cavities: vesicle (up to 
i cm, contains serous fluid; e.g., herpes simplex) 
bulla or blister (1 cm or larger, contains seroys 
fluid; e.g., second-degree burn); pustule (contains 


pus; €.g8., acne). 
3. Color. 


Risk Factors an 
Examination 


acs 
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1. Determine location of wound: use anatomical land- 
marks. 
2. Assess size: (length, width, depth, wound area). 

a. Use clear film grid superimposed on wound for 
size. 

b. Insert sterile cotton tip applicator into deepest part 
of wound for depth; indicate gradations of depth 
from shallow to deep. 

3. Examine for tunneling (rimming or undermining): 
underlying tissue destruction beneath intact skin. 

a. Evaluate for sinus tracts (communication with 
deeper structures); associated with unusual or 
irregular borders. 

4. Determine wound exudate (drainage). 

a. Type: serous (watery serum), purulent (containing 
pus), sanguineous (containing blood). 

b. Amount: dry, moderate, or high exudate. 

c. Odor. 

d. Consistency: e.g., macerated ulcer (softened tissues 
due to high fluid environment). 

5. Identify color and tissues involved. 

a. Clean red wounds: healthy granulating wounds 
(in need of protection); absence of necrotic 
tissue. 

b. Yellow wounds: include slough (necrotic or dead 
tissue), fibrous tissue. 

c. Black wounds: covered with eschar (dried necrotic 
tissue). 

d. Indolent ulcer: ulcer that is slow to heal; is not 
painful. 

e. Check to see if fascia, muscle, tendons, or bone 
involved. 

f. Record if epithelialization or granulation is presen; 


6. Determine temperature: indicative of inflammation. 
Use temperature probe (thermistor) to detect surface 
temperature. 

7. Determine girth. 

a. Use circumferential measurements of both 
involved and noninvolved limbs; referenced to 
bony landmarks. 

b. Use volumetric measurements: measure water 
displacement from filled volumeter. Reliable and 
valid for girth (edema) measurements, but unreli- 
able for wound volume measurements. 

8. Examine viability of periwound tissue. 

a. Halo of erythema, warmth, and swelling may 
indicate infection (cellulitis). 

b. Maceration of surrounding tissues due to mois- 
ture (urine, feces) or wound drainage increases 

ae for wound deterioration and enlargement. 

daa cit ariera 
y indicate arterial insufficiency. 


9. Determine sen 
SOTy int i res- 
sure breakdown. egrity, risk for trauma or p 


10. Examine for signs of infection. 


a. Bacteri i 
r es culture: to identify colonization and 
ae on; culture wound site only. 
- Ubservations, Palpation. 


11. Wound SCar ti 
Py tis > LJ . = i - 
ity, texture. Sue characteristics: banding, pliabi! 


12. Photo i 
rative Laat a of wound appearance aid na 
Puons. Use Marker pen to outline wou" 


edges on trans i 
: to provide a o aeo with a calibrated g'i 
14. see Ue a valid tool. Pa 
| pE imaging in wound ca 
- Arterial frye ee 
netic Range arteriogram, Doppler US, 4% 
D. Venous system: Dement CT angiography: 
ven pier US, ic resonan 
Ography, CT venography. magnetic 
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Evaluation, Differential Dia = 
D intervention of integume senais. Prognosis, 


permatitis (Eczema) Cellulitis 
| -oUppurative inflammation of cellular or connective 
ammation: Causes Itching, Redness, tissue in or close to the skin. 
skin Lesions 2. Tends to be poorly defined and widespread. 
. Streptococcal or staphylococcal infection common; 
Causes Wes a can be contagious, 
Langa ks ee €B poison ivy, harsh 4, Skin is hot, red, and edematous 
soaps, chemicals, adhesive tape. 5. Management: antibiotics: $ s 
9, Actinic: photosensitivity, reaction to sunlight, ultra- wet Uira an ae p 
violet. 6. If untreated, lymphangitis, ene, abscess, and 
3,Atopic: etiology unknown, associated with allergic, sepsis can ose aaa . 
hereditary, or psychological disorders. 7. The elderly and individuals with diabetes, wounds, 
malnutrition, or on steroid therapy are at increased 
Stages risk. 
1. Acute: red, oozing, crusting rash; extensive erosions, 
exudate, pruritic vesicles. Abscess 
2. Subacute: erythematous skin, scaling, scattered plaques. 1. A cavity containing pus and surrounded by inflamed 
3. Chronic: thickened skin, increased skin marking sec- tissue. 


ondary to scratching; fibrotic papules, and nodules; 2. The result of a localized infection. 
3. Commonly a staphylococcal infection. 


postinflammatory pigmentation changes. Course can 
be relapsing. 4. Healing typically facilitated by draining or incising 
the abscess. 


Precautions or Contraindications 


l. Some physical therapy modalities. : el ae 
2, Avoid use of alcohol. Viral Infections 
Medical Management fe dia reeni ieee icul 
Tamer; Pre . g., aller- 1. Itching and soreness, tollowe vesicular eruption 
a a ala i cama Bice of the skin on the face or mouth; a cold sore or fever 
2. Topical or systemic therapy: corticosteroids, immuno- hae alae 
suppressants, antihistamines. TER cludes antiviral therapy and no close 
3. Daily care: Use mild nonfragrant soaps; apply emol- 3. pa aedy lesi d lesi 
lients (lotion ithin 5 minutes of bathing. contact until there are no new lesions, and lesions are 
s) within 5 minu dry for several days. 


Herpes 2 : l 
1. aine cause of vesicular genital eruption. 


2. Spread by sexual contact. : ts 
may cause meningoencephalitis; may 


Etiolog 
y: wborns, 
s Bacteria enter through portals in the skin, €-8- abra- 3. - “ie 
nions, punctures, open wounds. ie 
“Ome may be antibiotic resistant (e.g, methicillinr Herpes Zoster (Shingles) . 
“istant Staphylococcus aureus, MRSA). 1. Caused by varicella-zoster that causes chickenpox 
Impe ‘the virus is reactivated after ing gontam for years 
ti ; ia or ganglia of the posterior nerve 
U iiperta inai i taphyloco cci or in cerebral ganglia or g gl pos 
mts skin infection caused by stap roots. áS 
i >. Pain and tingling affecting spinal or cranial nerve d 
; papules along distribution 


2. Assoc; ch 5 

cles, j ated with inflammation, small pus-filled jg matome; mpera p sath rogressing to 
3. Hi Itching. : ashe of infected ne paps z p ing 
Jey contagious; common in children aP develop along a dermato 


elderly 


vesicles 
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- Usually accompanied by fever, chills, malaise, gastro- 

intestinal (GI) disturbances. 

4. Ocular complications with cranial nerve (CN) Ill 
involvement: eve pain, corneal damage; loss of vision 
with CN V involvement. 

5. Postherpetic neuralgic pain: may be intermittent or 
constant; lasts weeks; occasionally, intractable pain 
lasts months or years. 

6. Management: no curative agent, antiviral drugs slow 
progression, symptomatic treatment for itching and 
pain; e.g., systemic corticosteroids. 

7. Contagious to individuals who have not had chick- 
enpox. 

8. Heat or ultrasound contraindicated: can increase 
severity of symptoms. 

9. Vaccine is recommended for healthy adults 50 years 

and older. 


`a 


Warts 

1.Common, benign infection by human papilloma 
viruses (HPVs). 

2. Transmission is through direct contact; autoinocula- 
tion is possible. 

3. Common warts: on skin, especially hands and fingers. 

4. Plantar wart: on pressure points of feet. 

5. Management: cryotherapy, acids, electrodessication, 
and curettage; over-the-counter medications. 


Aa a, 


Le 


Fungal Infection 

Ringworm (Tinea Corporis) 

1. Fungal infection involving the hair, skin, or nails. 

2. Forms ring-shaped patches with vesicles or scales. 

3. Itchy; transmission is through direct contact. 

4. Treated with topical or oral antifungal drugs (e.g., gri- 
seofulvin). Treatment lasts from weeks to months even 
as symptoms subside. Systemic antifungal side effects 
may include headache, GI issues, fatigue, insomnia, 
and photosensitivity. Liver function is monitored. 


Athlete’s Foot (Tinea Pedis) 

1. Fungal infection of foot, typically between the toes. 

2.Causes erythema, inflammation, pruritus, itching, 
and pain. 

3. Treated with antifungal creams. 

4.Can progress to bacterial infections, cellulitis if 
untreated. 


Transmission 
1. Person-to-person or animal-to-person. 
2. Observe standard precautions. 


1.Common in skin folds due to excessive moisture. 
Immunocompromised are more susceptible. 


M 


2. Symptoms. 

a. Oral symptoms (thrush) include oral patches, red. 
ness and soreness, and pain. 

b. Genital symptoms include erythema, inflamma. 
tion, itching, burning with urination, pain with 
sex, and a white discharge. 

c. Topical symptoms include redness, rash, and sore. 
ness. 

3. Treated with skin care (reduce moisture), antifungal 
ointment, and potentially silver-infused dressing fo, 
skin folds. 


y 
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Caused by Insect and Animal Contacts 


Scabies (Mites) 

1. Burrow into skin, causing inflammation, itching, and 
possibly pruritus or urticaria (hives). 

2. Treated with scabicide. 


Lice (Pediculosis) 

1. A parasite that can affect head, body, genital area with 
bite marks, redness, and nits. 

2. Treatment with special soap or shampoo. 


Transmission 
1. Person-to-person or sexually transmitted. 
2. Avoid direct contact; observe standard precautions. 


Immune Disor 


Dan ERR pet 
CZE, -7 > 


Psoriasis 


l. Chronic autoimmune disease of skin characterized 
by erythematous plaques covered with a silvery scale; 
common on ears, scalp, knees, elbows, and genitalia 
(see Figure 7-2). 

2. Common complaints: itching and pain from dry, 
cracked lesions. 


3. Variable course: exacerbations and remissions are 
common. 

4. May be associated with psoriatic arthritis, joint pain, 
particularly of small distal joints. 

5. Etiological factors: hereditary, associated immune 
disorders, certain drugs. 

6. Precipitating factors: trauma, infection, pregnan 


and endocrine changes; cold weather, smoking, anxi- 
ety, and stress, 


7. Management: no cure; 
teroids, occlusive oin 
pressive drugs (meth 

8. Daily skin care: Us 


topical preparations (corticos- 
tments, coal tar); immunosuP 
otrexate). ly 
€ mild nonfragrant soaps; 4PP 

emollients (lotions) within 2-4 minutes of bathing 
(maintains skin hydration). Avoid irritants such s 


orisk drying, excessive sun light exposure, and remove 


chlorine from skin after swimming in a pool. 


Figure 7-2 | Psoriasis at the Elbow. 


Lupus Erythematosus 

1.Chronic, progressive autoimmune inflammatory dis- 
order of connective tissues; characteristic red rash 
with raised, red, scaly plaques. 

2. Discoid lupus erythematosus (DLE): affects only skin; 
flare-ups with sun exposure; lesions can resolve or 
cause atrophy, permanent scarring, hypopigmenta- 
tion, or hyperpigmentation. 

3.Systemic lupus erythematosus (SLE): chronic, sys- 
temic inflammatory disorder affecting multiple organ 
systems, including skin, joints, kidneys, heart, nervous 
system, mucous membranes; can be fatal; commonly 
affects young women. Symptoms can include fever, 
malaise, characteristic butterfly rash across bridge of 
nose, skin lesions, chronic fatigue, arthralgia, arthri- 
tis, skin rashes, photosensitivity, anemia, hair loss, 
Raynaud's phenomenon. 

4.Medical management: no cure; topical treatment of 
skin lesions (corticosteroid creams), aspirin, acetaml- 
nophen, and NSAIDS for fever and joint pain; immu- 
nosuppressive agents (e.g., corticosteroids, biologics) 
are used to manage systemic inflammation. 

5.Observe for side effects of corticosteroids: edema, 
weight gain, acne, hypertension, bruising, purplish 
stretch marks. Long-term use of corticosteroids is 

associated with increased risk of Cushing's syndrome, 
labetes, osteoporosis, and myopathy (see Chapter 8 
and Table 8-2 for additional information). l 
‘Physical therapy management: skin care, Pree 
of deconditioning and secondary musculoskeleta 
‘Mpairments, joint pain relief, fatigue management, 
and healthy lifestyle principles. 


Systemic Sclerosis (Scleroderma) 
‘Chronic, autoimmune diffuse disease of Spee: 
"ive tissues causing fibrosis of skin, joints, bloo 
vessels, and internal organs (GI tract, lungs, nih 
kidneys), Usually accompanied by Raynaud's p 
nomenon. 
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2. Skin is taut, firm, edematous, 


firmly b . 
taneous tissues. y bound to subcu 
. Limited systemic sclerosi . ; 

ki osis/scleroderma: symmetrical 


n involvement of distal extremities and face; slow 
progression of skin changes; late visceral and pul- 
monary hypertension involvement. Associated with 
CREST syndrome (Calcinosis, Raynaud's phenomenon, 
Esophageal dysfunction, Sclerodactyly, Telangiectasias). 

4, Diffuse systemic sclerosis disease/scleroderma: sym- 
metrical, widespread skin involvement of distal and 
proximal extremities, face, trunk; rapid progression 
of skin changes with early appearance of visceral 
involvement. Important internal organs that are fre- 
quently involved include kidneys, heart, and lungs. 

5. Management: no specific therapy; supportive therapy 
can include corticosteroids, vasodilators, analgesics, 
immunosuppressive agents. 

6. Physical therapy management: slow development 
of contractures and deformities, skin management 
(hydration and prevention of excessive pressure/ 
shear), exercise, and joint protection. 

7. Precautions with sclerosed skin, sensitive to pressure; 
acute hypertension may occur, stress regular blood 
pressure checks and vital sign monitoring. Pulmonary 
hypertension can lead to right-sided heart failure in 
severe cases. 


Polymyositis (PM) and 

Dermatomyositis (DM) 

1. PM: autoimmune myopathies characterized by edema, 
inflammation, and degeneration of proximal muscles. 
Affects primarily proximal muscles: shoulder and pel- 
vic girdles, neck, pharynx; symmetrical distribution. 

2. DM is the term used if PM has the characteristic skin 
rash (distinguishing feature). Immunologically PM and 
DM are different, but by presentation they are similar. 
Sclerodactyly and interstitial lung disease are com- 
monly associated with this disease, but they are non- 
specific to these disorders. 

3. Etiology unknown; autoimmune reaction affecting 
muscle tissue with degeneration and regeneration, 
fiber atrophy; inflammatory infiltrates; drug induced. 

4. Onset is variable. It can be rapid and severe, requiring 
ventilatory assistance and tube feeding. 

5, Cardiac or pulmonary involvement may be fatal. 

6. Medical management: medication (corticosteroids 
and immunosuppressants). 


RED FLAG: Additional muscle fiber damage (eg. 
rhabdomyolysis) may result with too much exercise; 
contractures and pressure injuries (ulcers) may result 
from prolonged bed rest and inactivity. 


7. Physical therapy includes: 
a. Fatigue management and conservation of energy 
principles. 
b. Exercise: aerobic and resistance exercise at low lev- 
els are appropriate provided fatigue and overload 
are avoided. 
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c. Skin care and positioning to prevent contractures 
and pressure injuries. 
d. Monitoring for side effects of steroid induced 
pathologies (e.g., myopathy, neuropathy, diabetes). 
8. See Chapter 3 for additional information on acquired 
myopathies. 


Skin Cancer _ a 


Benign Tumors 

1. Seborrheic keratosis: proliferation of basal cells lead- 
ing to raised lesions, typically multiple lesions on 
trunk of older individuals; untreated unless causing 
irritation, pain; can be removed with cryotherapy. 

2. Actinic keratosis: flat, round, or irregular lesions, cov- 
ered by dry scale on sun-exposed skin. Precancerous: 
can lead to squamous cell carcinoma. 

3. Common mole (benign nevus): proliferation of mel- 
anocytes, round or oval shape, sharply defined bor- 
ders, uniform color, <6 mm, flat or raised. Can change 
into melanoma: signs include new swelling, redness, 
scaling, oozing, or bleeding. 


Malignant Tumors 

1. Basal cell carcinoma: slow-growing epithelial basal 
cell tumor, characterized by raised patch with ivory 
appearance or as a reddened area of eczema; has 
rolled border with indented center or presents as a 
thickened area of skin. Rarely metastasizes, common 
on face in fair-skinned individuals. Associated pri- 
marily with prolonged sun exposure although can 
occur in non-sun-exposed areas. 

2. Squamous cell carcinoma (SCC): has poorly defined 
margins; presents as a flat red area, ulcer, or nodule. 
Grows more quickly, common on sun-exposed areas, 
face and neck, back of hand. Can be confined (in situ) 
or invasive to surrounding tissues; much higher risk 
than basal cell carcinoma to metastasize. Mucosal and 
lingual SCC are often related to alcohol and tobacco use. 

3. Malignant melanoma: tumor arising from melano- 
cytes (cells that produce melanin); superficial spread- 
ing melanoma (SSM) most common type. 

a. Clinical manifestations of melanoma. (See Table 7-4.) 
b. Melanoma risk factors: family history, intense year- 
round sun exposure, fair skin and freckles, nevi that 
are changing or atypical, especially if >50 years of age. 


Table 7-4 


Clinical Examination of Malignant Melanoma ‘ABCDEs” 


Asymmetry Uneven edges, lopsided 

Border Irregular, poorly defined edges, notching 

Color Variations, especially mixtures of black, blue, or red 

Diameter Larger than 6 mm 

Elevation (or Usually elevated, but may be flat; moles that changed 
Evolving) over time 


c. Lesions may have swelling or redness beyond 
border, oozing OF bleeding, or sensations of ; tch. 
ing, burning, Or pain. 


RED FLAG: Early detection requires skill and expertise 
since melanomas may look identical to a harmless 
mole. Suspicious lesions are referred immediately to 
a dermatologist for further evaluation and biopsy, 


d. Treatment depends on stage and may include sur. 
gery, radiation, medication, Or chemotherapy. Prog. 
nosis depends on early diagnosis and the extent of 
invasion. 

e. Skin Cancer prevention AWARE guidelines: Avoid 
unprotected sun exposure (no tanning devices), 
Wear protective clothing, Apply sunscreen, Roy. 
tinely examine your skin, and Educate others, 

4. Kaposi’s sarcoma (KS): lesions of a vascular endothe. 
lial cell origin that became prominent in the United 
States due to human herpes virus 8. This angioprolif. 
erative tumor presents with red or dark purple/blue 
macules that progress to nodules or ulcers; associated 
with itching and pain. 

a. Common on lower extremities; may involve inter- 
nal structures producing lymphatic obstruction. 

b. Increased incidence in individuals of central Euro- 
pean descent and with AIDS-associated immuno- 
deficiency. 

c. Physical therapy management: wound care (whirl- 
pool may be appropriate if there are multiple lesions 
all over the body), pulsed lavage with suction for 
local lesions, skin care. Avoid interventions or posi- 
tions that cause edema, shearing, or contractures. 


es OWT ; 


Skin Trauma 


Contusion 
1. Injury in which skin is not broken; a bruise. 


2. Characterized by pain, swelling, and discoloration. 
3. Immediate application of cold may limit effects. 


Ecchymosis 

1. Bluish discoloration 
of blood into the sub 

2.The result of traum 
fragile vessel walls. 


of skin caused by extravasation 
cutaneous tissues. 
a to underlying blood vessels O! 


Petechiae 
1. Tiny red or purple hemorrhagic spots on the skin. 


Abrasion 


1. Scraping awa j 
; y of skin due to injury or mechanic 
abrasion (e.g, dermabrasion). ad 


Laceration 


1. An irregular tear 


ged wound. of the skin that produces a tom, jae 


> Skin Ulcers 
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etiologY 


| Ass ociated with chronic venous insufficiency, valvular 

“incompetence, deep vein thrombosis (DVT), venous 
hypertension, calf muscle pump failure. See discus- 
sion in Chapter 4 on Venous Disease. 


2, Recurrence is high. 
3, Arterial insufficiency may coexist. 


Clinical Features 

1, Can occur anywhere in lower leg; common over area 
of medial malleolus, sometimes lateral. 

2, Pulses: normal. 

3, Pain: none to aching pain in dependent position. 

4,Color: normal or cyanotic in dependent position. 
Dark pigmentation (hemosiderosis) may appear, 
liposclerosis or lipodermatosclerosis (thick, tender, 
indurated, fibrosed tissue). 

5. Temperature: normal. 


Table 7-5 
nosis vers nous Ulcers 
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Arteriosclerosis obliterans, Atheroembolism 


Irregular, smooth edges, Minimum to no granulation 
Usually deep 

Distal lower leg: toes, feet, Lateral malleolus 

Anterior tibial area 


Decreased or absent 

Painful, especially if legs elevated 
Not present 

May be present 

Trophic changes 


Pallor on foot elevation, Dusky rubor on dependency 


6. Edema: present, often marked. 

7. Skin changes: pigmentation, stasis dermatitis may 
be present; thickening of skin as scarring develops; 
Atrophie blanche lesions (ivory white plaques with 
hemosiderin borders) in about a third of those with 
significant LE valvular incompetence. 

8. Ulceration: may develop, especially medial ankle; 
wet, with large amount of exudate. 

9. Gangrene: absent. 


Staging for Venous, Arterial, and 
Diabetic Ulcers: Uses Partial- and Full- 
Thickness Classifications 


Differential Diagnosis of Venous and 
Arterial Ulcers (See Table 7-5) 


Examination 

1, See section on examination of wounds. 

2. Venous ulcers are typically shallow and irregular and 
located over bony prominences. 


Valvular incompetence, Venous hypertension 


Irregular: dark pigmentation, sometimes fibrotic 
Good granulation, Usually shallow 


Distal lower leg, Medial malleolus 


Usually present 

Little pain, comfortable with legs elevated 
Moderate to large amounts of exudate 
Absent 

Edema 

Stosis dermatitis 

Possible cyanosis on dependency 
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3, Associated findings; edema, venous dermatitis, hyper 
pigmentation, varicosities, and chronic cellulitis, 

4, Subjective reports of venous Insufficiency; burning, 
throbbing, cramping, aching, and leg fatigue, 

5. Duplex ultrasound used to examine perfusion, 


6. Indications for DVI assessment discussed in Chap- 
ter 4, 


Interventions 

1. See section on wound care interventions. 

2. Inelastic or short-stretch compression bandages 
(Unna boot, Profore, CircAid); worn during the day 
and night, 

3, Compression pumps are an adjunct: 45-60 mmHg at 
ankle, 1-2 hours, potentially several times a day. 

4. Inconvenient, requires secondary compression to pre- 
vent edema when not in pump. 

5, Limb elevation 

6. Other adjunct treatments if wound shows no signs of 
healing in 30 days: 

a. Ultrasound. 

b. Biological or bioengineered dressings, or pharma- 
cological options. 

c. Surgery or radiofrequency vein ablation may be 
necessary if conservative measures fail, 

7. Lifelong disorder, some form of compression gar- 
ment, exercise, and weight control are necessary to 
prevent reoccurrence. 

8. Compression garments: most garment pressures 
range from 20-55 mmHg at the ankle. Goal is to use 
the lowest level of effective pressure possible. 


| RED FLAG: High compression is contraindicated with 
ABI <0.7, All sustained compression is contraindi- 
cated with ABI <0.6 or active DVT. 


Etiology 

1. Associated with chronic arterial insufficiency, arte- 
riosclerosis obliterans, Thromboangiitis obliterans 
(Buerger’s disease), and atheroembolism (cholesterol 
embolization syndrome). See discussion in Chapter 4 
on Arterial Disease. 

2. History of minor nonhealing trauma. 


Clinical Features 

1.Can occur anywhere in lower leg; common on small 
toes, feet, bony areas of trauma (shin). 

2. Preceded by signs and symptoms of arterial insuffi- 
ciency; pulses poor or absent, intermittent claudica- 
tion. 

3. Pain: often severe, intermittent, progressing to pain at 
rest, exacerbated with limb elevation. 


2 


4. Color; pale or cyanotic; pale on elevation; 
rubor on dependency. 

5, Temperature; cool. 

6. Skin changes: trophic changes (thin, shiny, Atrophie 
skin); toss of halr on foot and toes; nails thickened 

7 Ulceration: of toes or feet; can be deep, 

8, Gangrene: black, gangrenous skin adjacent to ulcer 
can develop. 


dusky 


Examination 

1, See section on examination of wounds, 

2, Examine perlpheral pulses, temperature, segmentai 
BP (>20 mmHg drop between segments is signifi. 


cant). 

3, pee brachial index (ABI); toe brachial index (TBI) 
indicated with elevated ABI since calcification of toe 
arteries is less likely. 

4, Arterial Doppler studies: transcutaneous partial pres. 
sure of oxygen (TcPO2): values >40 mmHg are good 
while values <20 mmHg are unlikely to heal; laser 
Doppler skin perfusion pressure <30 mmHg unlikely 
to heal. 

5, Outcome measure: Walking Impairment Question- 
naire. 


Interventions 

1. See section on wound care interventions. 

2.Manage BP, cholesterol, triglyceride, and glucose 
levels. 

3. Exercise: walking 3-5 times a week. Try to accumulate 
30-60 minutes, if claudication pain occurs, stop and 
rest until pain has abated, then resume. Contraindi- 
cated with chronic ischemic rest pain, ulcerations, 
gangrene, or ABI <0.4, 

4. Patient education for limb care: 

a. Skin care: emollients after bathing, dry carefully. 
b. Avoid mechanical trauma, wear properly fitting 
closed toe shoes, nail care. 


c. Avoid thermal and chemical trauma, inspect feet 
daily and report minor injuries. 


Etiology 
1. Diabetic ulcer is a 


peripheral artery disease and peripheral neuropathy: 


ssociated with atherosclerotic 


2. Caused by loss of 
cle coordination, 
dysfunction. 


Protective sensation, loss of mus 
mechanical trauma, and autonomic 


Clinical Features 
1. Occurs where arterial 


peripheral neu 
foot). 


ulcers usually appear; or Whe 
ropathy appears (plantar aspect 


9, pain: typically not painful; sensory loss usually pres- 


ED may be present or diminished. 

t ankle jerks with neuropathy. 
' infection is more common; sepsis and/or gangrene 
‘may develop. 


examination 
4. See section on examination of wounds. 
9, Examine general condition of extremity. 
3, Examine for vascular insufficiency. 
4.Examine for peripheral neuropathy: 10-g (5.07 
Semmes-Weinstein) monofilament testing at multi- 
ple sites in the plantar/dorsal feet and toes. Vibration 
testing (tuning fork) is helpful to detect early sensory 
loss. 
5.Classify neurotrophic ulcers with the Wagner Classi- 
fication System 
a. Grade 0 - No open lesions, foot deformity, or cel- 
lulitis may be present; high-risk for ulcer develop- 
ment 
b. Grade 1 - Superficial ulcer 
c Grade 2 - Tendon, capsule, or bone exposed 
d.Grade 3 - Ulcer with abscess, osteomyelitis, or 
joint infection 
e. Grade 4 — Localized gangrene 
f. Grade 5 - Gangrene not localized 


Intervention 

1. See section on wound care interventions. 

2. Off-loading the wound by using protective therapeu- 
tic footwear. 

3. Provide support for patient education on nutritional 
guidelines for glycemic control. 

4. Patient education for bathing (avoid soaking feet, dry 
between toes); skin, callus, and nail care (see patient 
education for skin care with arterial ulcers); avoid 
lotion between toes to help prevent maceration. 


ree ie, A = 
Pressure Injurie 
or Decubitus Ulcer 
Etiology 


. Lesions caused by unrelieved pressure resulting in 
ischemic hypoxia and damage to underlying tissue. 


Risk Factors 
L. Prolonged pressure, shear forces, friction, repetitive 
Stress 


~ Nutritional deficiency. 
mon (softening associated with excessive mois- 
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Staging of Pressure Injury 
Nonblanchable erythema 
of intact skin. May 
include changes in skin 
temperature (warm or 
cool), tissue consistency 
(firm or boggy), and/ 
or sensation (pain, itch- 
ing). More dificul to 
distinguish with darker 
skin, redness may not 
be visible in darker skin 
(dark blue-purple tint). 


Partial-thickness skin 
| loss: involves epidermis, 
dermis, or both. Ulcer 

is superficial. Presents 
clinically as an abrasion, 
blister, or shallow crater. 


Full-thickness skin loss: 
involves damage to 

or necrosis of subcu- 
taneous tissue. May 
extend down to, but not 
through, underlying fas- 
cia. Presents clinically 
as a deep crater. 
Full-thickness skin loss: 
involves extensive 
destruction, tissue 
necrosis, or damage 

to muscle, bone, or 
supporting structures. 
Undermining and sinus 
tracts may be present. 


Unstageable Tissue depth is obscured 
due to slough or eschar 
and extent of damage 
cannot be determined. 


Stage Ill 


Stage IV 


Discolored area of tissue 
(e.g., bruise) that is 

not reversible and will 
likely progress to a full- 
thickness injury. 


Deep Tissue 
Injury 


Adapted from National Pressure Ulcer Advisory Panel: NPUAP 2016 Staging 
Consensus Conference. 

The National Pressure Ulcer Advisory Panel 2016 pressure injuries defini- 
tions, www.npuap.org. 
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4.Common in: 


a. Elderly, debilitated, or immobilized individuals. 
b. Decrease blood flow from hypotension or micro- 
vascular disease: diabetes, atherosclerosis. 


c. Neurologically impaired skin: decreased sensa- 
tion. 


d. Cognitive impairment. 


Clinical Features 


1. Location: occurs over bony prominences; i.e., sacrum, 
heels, trochanter, lateral malleoli, ischial areas, 
elbows. 

2. Color: red, brown/black, or yellow. 

3. Localized infection. 

4. Pain: can be painful if sensation intact. 

5.Inflammatory response with necrotic tissue: 
hyperemia, fever, increased white blood cell count 


(WBC). 


> 


6. If left untreated, will progress from superficial y 
ple erosion to involvement of deep layers of skin 
underlying muscle and bone. i 

7.Graded by stages of severity (tissue damage 
Table 7-6.) 


im. 
and 


)- (See 


Examination 

1. See section on examination of wounds, 

2. Use a standardized pressure injury assessment į 
ment (e.g, Bates-Jensen Wound Assessment Too! 
Pressure Ulcer Scale). 

3. Examine circulation, sensory integrity, and pain | vat 

A. Utilize a risk assessment instrument for individuals 
at risk for development of pressure injuries (e.g, Gos- 
nell, Braden, or Norton Scales: see Appendix 74). 


interventions 
1. See section on wound care interventions. 


Burn Injury 

1. Can result from heat, chemicals, electricity, sunlight, 
or radiation. 

2. Most common causes are scalds from hot liquids and 
steam, fires, and flammable liquids and gases. 

3. Inhalation injuries are caused by breathing smoke 
and create significant risk for morbidity and mortality. 


Burn Wound, Consists of Three Zones 

1. Zone of coagulation: cells are irreversibly injured, cell 
death occurs. 

2.Zone of stasis: cells are injured; may die without 
specialized treatment, usually within 24-48 hours. 
Sensitive to infection and trauma (e.g., pressure and 
shearing during transfers). 

3. Zone of hyperemia: minimal cell injury; cells should 
recover. 


Degree of Burn 
1. Burns are classified by severity, layers of skin damaged 
(Table 7-7). 
2. Extent of burned area. 
a. Rule of Nines for estimating burn area (estimates 
are for adult patients). 
e Head and neck: 9%. 
e Anterior trunk: 18%. 
e Posterior trunk: 18%. 
e Arms: 9% each. 


e Legs: 18% each. 
e Perineum: 1%. 

b. Percentages vary by age (growth): use Lund-Brow- 
der charts for estimating body areas. It is the most 
accurate method to account for age and develop- 
ment. 

3. Classification by percentage of body area burned. 

a. Critical: children or older adults with > 10% of body 
with full-thickness burns or 20% or more with pat- 
tial-thickness burns; any patient >25% total body 
surface area (TBSA). Any patient with bums to the 
face, eyes, ears, hands, or perineum, or if impair- 
ment exists. Respiratory complications. 
Moderate: Children or older adults with <10% 
with full-thickness burns and 10%-20% TBSA with 
partial-thickness burns or adults with <15%-25% 
TBSA mixed partial/full-thickness. Bums cannot 
involve face, hands, feet, genitalia, perineum, O! 
Major joints. 
C. Minor: Children or older adults <2% TBSA full- 

thickness burns or <10% with partial-thickness 


b. 


burns or adults with <15% TBSA partial-thickness 
cannot involve face, hands, feet, gen! 
m, OF major joints. 


burns. Burns 
talia, periney 


Infection 


on of skin’s Protective barrier leads to infection. 
van’ progress to sepsis, gangrene, and even death. 


“an Wound Classification 


grmOFBURN CHARACTERISTICS 


first © Damage is to epidermis only 
ipsa bern rs ‘no bhi 
sks i ee no blistering (dry surface} 


© Tenderness, delayed pain 


Portial- ° Epidermis and upper layers 

thickness Burn © Bright pink or red appearance 

(second degree) © Blanching with brisk capillary refill 
Blisters, moist surface, weeping 


Moderate edema 
Paintul, sensitive to touch, temperature changes 


Deep Partial-thickness © 
to nerve endings, hair follicles, and sweat glands 
degree) e Mixed red or waxy white appearance 

| Blanching with slow capillary refill 

| Broken blisters, wet surface 


Marked edema 


| soft pin prick 


Full-thickness Burn © Complete destruction of epidermis, dermis, and 
(third degree) subcutaneous tissues, may extend into muscle 

White {ischemic}, charred, tan, or black 

appearance 

No blanching; poor distal circulation 

Parchment-like, dry leathery surface; depressed 

area 

© Little pain; nerve endings are destroyed 


Subdermal Burn (fourth © Complete destruction of epidermis, dermis, with 
| degree) involvement of subcutaneous tissues and muscle 
Charred appearance 

Destruction of vascular system, may lead to 


contact with flame 


cord damage 


Pulmonary Complications : 

|. Smoke inhalation injury from breathing hot gases; 
results in pulmonary edema and airway obec 
Suspicious signs include burns to the face and/o 
singed nose hairs. 

2. Restrictive lung disease may also occur from burns to 
the trunk. 


: Pneumonia and/or pulmonary edema. 


Metabolic Complications . ity results in 
- Increased metabolic and catabolic activity tes 


; eased 
weight loss, negative nitrogen balance, and decr 
energy, 


of dermis are damaged e 


Severe damage to epidermis and dermis with injury © 


Sensitive to pressure but insensitive to light touch or 


additional necrosis from electrical burns; prolonged 


Additional complications likely with electrical pum 
ventricular fibrillation, acute kidney damage, spina 


Burns 351 


A aaa eee 
No scarring ing in 3-7 days 


Spontaneous healing, typically in 

7-21 days ae eee 

® Minimal or no scarring; discol- 
oration 


Healing is slow and occurs 
through scar formation and 
re-epithelialization 

Excessive scarring without preven- | 
tive treatment 


Removal of eschar and skin 
grafting are necessary due 
to destruction of dermal and 
epidermal tissue 

Risk of infection is increased 
Hypertrophic scarring and 
wound contracture are likely 
to develop without preventive 
measures 


Heals with skin grafting and 
scarring 

Requires extensive surgery; 
amputation may be necessary 


2. Hypermetabolic state may persist for months or years 
after a major burn. 


Cardiac, Renal, and Circulatory 

Complications 

1. Fluid and blood loss can result in shock and death. 

2. Burns greater than 30% of total body surface area 
result in decreased renal perfusion and increased risk 
for acute kidney failure. , 

3. With severe burns can see hypothermia, hypovolemia, 
edema, hypoproteinemia, tachycardia, and decreased 
urinary output. 
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Keloid and Hypertrophic Scars 

1. Hypertrophic scar. A raised scar that stays within the 
boundaries of the bum wound and is characteristi- 
cally red, raised, and firm. 

2.Keloid scar. A raised scar that extends beyond the 
boundaries of the original burn wound and is red, 
raised, and firm. More common in young women and 
those with dark skin. 


3. Hypotrophic scar. Flat and depressed below the sur- 
rounding skin. 


Burn Managemen 


Emergency Local Burn Care 

1. Immersion in cold water. If less than half the body 
is burned and injury is immediate, cold compresses 
may also be used. 

2. Cover burn with sterile bandage or clean cloth; no 
ointments or creams. 


Medical Management 
1. Asepsis and wound care. 
a. Removal of charred clothing. 
b. Wound cleansing. 
c. Topical medications (antibacterial agents): reap- 
plied one to three times daily. 
e Ointments: bacitracin, polymyxin B, and neomycin. 
e Silver sulfadiazine: common topical agent. Avoid 
at term pregnancy, on infants <2 months, and 
those with sulfa drug allergies. 
e Sulfamylon (mafenide acetate): penetrates 
through eschar. Avoid with sulfa drug allergies. 
d. Dressings (see Table 7-8). 
e Prevents bacterial contamination, prevents fluid 
loss, and protects the wound. 
e May additionally limit ROM. 
e Dressings include silver-impregnated, hydrogels, 
petroleum-impregnated, and gauze dressing. 

2. Establish and maintain airway, adequate oxygena- 
tion, and respiratory function. 

3. Monitor. 

a. Arterial blood gases, serum electrolyte levels, uri- 
nary output, vital signs. 

b. Gastrointestinal function: provide nutritional sup- 
port. 

4. Pain relief and psychological support: pharmaceuti- 
cal (e.g, morphine) and psychological interventions 
(e.g. reframing, distraction, virtual reality, relaxation, 
and cognitive behavioral therapy). 

5. Prevention and control of infection. 

a. Tetanus prophylaxis. 
b. Antibiotics. 
c. Standard precautions (see Chapter 13). 

6. Fluid replacement therapy and nutrition management. 
a. Prevention and control of shock. 

b. Postshock fluid and blood replacement. 


a 


c. Nutritional support should begin as soon as Di 
sible. 

ery. 

7. saat excision: escharotomies, fasciotomies May be 
required to prevent tourniquet effects. As the pati oa 
is stabilized, surgical removal of eschar begins, 

b. Grafts: closure of the wound. 

e Allograft (homograft): use of other human skin; 
e.g, cadaver skin; temporary grafts for large 
burns, used until autograft is available. 

ə Xenograft (heterograft): use of skin from other 
species; e.g., pigskin; a temporary graft. 

e Biosynthetic grafts: combination of collagen and 
synthetics. 

e Cultured skin: laboratory grown from patient's 
own skin. 

e Autograft: use of patient's own skin. 

e Split-thickness graft: contains epidermis and 
upper layers of dermis from donor site. 

e Full-thickness graft: contains epidermis and der- 
mis from donor site. 

c. Emergency escharotomy and fasciotomy is neces- 
sary with circumferential burns of the extremities 
when compression from increased tissue edema 
and massive fluid retention occur within confined 
anatomic spaces (compartment syndrome). Circu- 
lation is compromised. 


RED FLAG: Monitor closely for signs and symptoms 


of acute compartment syndrome in both burned and 
nonburned limbs. 


d. Surgical resection of scar contracture; e.g., Z-plasty 
(surgical incision in the form of the letter “Z” used 
to lengthen a burn scar). 


Other Considerations 

1. Factors that affect healing include nutrition, infec- 
tion, associated illnesses (e.g., diabetes, malignancy, 
vascular insufficiency, cytotoxic treatments). 

2. Significant bum injury more likely in very young 0! 
the elderly who have very thin skin. 

3. Loss of sebaceous glands can result in drying and crack- 
ing of wound; protection with moisturizing creams is 
important for healed burns and any donor sites. 


Burn Wound Cle 
Debridement 


1. Use infection control techniques at all times. 
EEan temperature of bum wound by warmin 6 
eansing solutions, maintaining ambient temper 


ture, and avoiding len t wound 
ieee & lengthy exposure of we 


3. Cleansing with disinfectant soap and warm watel- 

a. Some wounds or dressings benefit from soaking 
wet removal of dressj : 
- Excessive immersion is contraindicated. Risks include 

auto-contamination and electrolyte imbalance. 


ansing and 
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J debridement: removal of loose, charred, dead 

kin (see Table í -8). 

> Autolytic dressings: use of moist dressings such as 
hydrogels or hydrocolloids to help remove eschar. 

» Surgical or sharp debridement: excision of eschar 
using sterilized surgical instruments (forceps, scal- 

, SCiSSOTS). 

c. Enzymatic: e.g., fibrinolysins. 

d. Mechanical: wet to dry dressings, pulsed lavage, 
gentle washing. 


Rehabilitation 

1. Overall goals: limit loss of ROM, reduce edema, pre- 
vent predictable contractures through positioning 
and splinting, and prevent or reduce complications 
of immobilization. 

2. Typically includes twice-daily therapy sessions timed 
with planned pain medication. 

3. Exercises to promote deep breathing and chest expan- 
sion. 

4, Anticontracture positioning and splinting: starts from 
day one and continues for many months. 

a. Anterior neck: common deformity is flexion; stress 
hyperextension; position with firm (plastic) cervi- 
cal orthosis. 

b.Shoulder: common deformity is adduction and 
internal rotation; stress abduction, flexion, and 
external rotation; position with an axillary splint 
(airplane splint). 

c. Elbow: common deformity is flexion and prona- 
tion; stress extension and supination; position in 
extension with posterior arm splint. 

d. Hand: common deformity is a claw hand (intrin- 
sic minus position); stress wrist extension (15°), 
MP flexion (70°), PIP, and DIP extension, thumb 
abduction (intrinsic plus position); position in 
intrinsic plus position with resting hand splint. 

e Hip: common deformity is flexion and adduction; 
stress hip extension and abduction; position 1N 
extension, abduction, neutral rotation. 
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f. Knee: common deformity is flexion: stress exten- 
sion; position in extension with posterior knee 
splint. 

8. Ankle: common deformity is plantar flexion; stress 
dorsiflexion; position with foot-ankle in neutral 
with splint or plastic ankle-foot orthosis. 

5. Edema control: elevation of extremities, active ROM. 
6. Stretching and early mobilization, taking all joints 
through full passive ROM. 


RED FLAGS: Schedule therapy to coincide with opti- 

mal pain medication (30-45 minutes before session), 

and dressing changes/wound cleansing. 

° Postgrafting: discontinue exercise for 3-5 days to 
allow grafts to heal. 

¢ Compression wraps may be necessary initially to 
prevent edema. 

e Avoid shearing and avoid prolonged dependent 

positioning. 


Rehabilitation (Post-Acute) 
1, Continued passive ROM, increasing active ROM. 
2. Progressive strengthening to correct loss of muscle 
mass and strength. 
3. Minimize edema. Elastic supports to control edema. 
4. Scar management. 
a. Massage and application of moisturizer. 
b. Regular massage and touching of scars to desensi- 
tize hypersensitive scars. 
c. Pressure garments to help prevent hypertrophic 
scarring or keloid formation. 
5. Progressive ambulation to improve cardiovascular 
endurance and activity tolerance. 
6. Training in activities of daily living (ADL) and func- 
tional mobility skills. 
7. Preparation for home, work, play, or school. 
8. Management of chronic pain. 
9. Provide education and emotional support. 


rventions for Impaired 
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* Wound bed preparation is essential for prope? tissue 
healing. Moist wound healing and the remo x 
bioburden is critical for optimal healing. The mn 

monic TIME is a method for remembering proper 

round bed preparation. 


> Tissue — Is the tissue viable or nonviable 


val of 


a. Viable - choose dressing that promotes moist 
wound healing and fills dead space 
b. Nonviable - choose the best type of debridement 
to remove necrotic tissues, slough, or bioburden. 
3. Infection/Inflammation - Address infection (local or 
systemic), excessive colonization, or edema. 
4. Moisture balance - promotes optimal wound healing 
a. Dry or desiccated wounds - choose a dressing that 
hydrates and/or promotes a moist wound environ- 


ment. 
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b. Excessive moisture (maceration is present) - 
choose a dressing that absorbs moderate to heavy 
drainage. 

5. Edge of Wound - healthy wound edges promote heal- 
ing. Edges that are not contracting impedes healing 
and factors such as scarring, necrotic tissue, under- 
mining, or tunneling must be addressed for proper 


epithelial migration. 


Wound Care | nte rver 


Infection Control 

1. Wounds are cultured; antibiotic treatment regimen 
prescribed. 

a. Topical antimicrobial agents: e.g., silver nitrate, 
silver sulfadiazine, erythromycin, gentamicin, neo- 
mycin, triple antibiotic. 

b. Wound cleansing. 

c. Remove bio-burden and nonviable tissue. 

2. Hand washing of health care practitioners. 

3. Sterile technique is most appropriate with invasive 
procedures and collecting specimens. Clean tech- 
nique is most appropriate for chronic wounds, home 
care, long-term care facilities, outpatient, and routine 
procedures. 

4. Negative-pressure wound therapy (vacuum-assisted 
closure). 

a. An open-cell foam dressing placed into the wound. 

b. Controlled subatmospheric pressure (typically 
125 mmHg below ambient pressure) is applied via 
specialized device. 

c. Helps to maintain a moist wound environment, 
control edema, increases localized blood flow, 
removes exudate, and reduces infectious material. 

d. Indicated in wounds of all shapes and sizes from 
many various conditions. 

e. Contraindications include malignancy in wound, 
exposed nerve or vascular structure, exposed organ, 
untreated osteomyelitis, and significant eschar. 


Surgical Intervention 

1. Indicated for excising of ulcer, enhancing vascularity, 
resurfacing wound (grafts), and preventing sepsis and 
osteomyelitis. 

2. May be indicated for stages III and IV pressure injuries, 


Hyperbaric Oxygen Therapy (HBO) 

1. Patient breathes 100% oxygen in a sealed, full-body 
chamber with elevated atmospheric pressure (usually 
around 2.4 atmospheres). a 

2. Hyperoxygenation reverses tissue hypoxia and facili- 
tates wound healing due to enhanced solubility of 
oxygen in the blood. 


ompromised skin grafts, acute 
litis necrotizing infections, the, 
unds that are not healing due 


3. Indicated with c€ 
ischemia, osteomye 
mal burns, and other wo 


to hypoxia. 

4. Contraindicated 
with patients on an 
doxorubicin, disulfiram, 


in untreated pneumothorax and 
tineoplastic medications (eg 
cisplatin, mafenide acetate) 


Wound Cleansing . : 
1. Removal of loose cellular debris, metabolic wastes 


bacteria, and topical agents that retard wound healing 

2. Cleanse wounds initially and at each dressing change. 

3. Normal saline (0.9% NaCl) recommended for most 
ulcers: nontoxic effects in wound. 

4.Cleansing topical agents: contain surfactants that 
lower surface tension. Limited use, may be toxic 
to healing tissues; €g. povidone-iodine solution, 
sodium hypochlorite solution, Dakin’s solution, ace- 
tic acid solution, hydrogen peroxide. 

5. Mechanical delivery systems. 

a. Minimal mechanical force: cleansing with gauze, 
cloth, or sponge. 

b. Irrigation: recommend pressures range from 4-15 psi. 
These pressures are sufficient to remove debris and 
bacteria without harming granulating tissues. 

e Squeeze bottle, bulb syringe, or piston syringe. 

èe Pulsed lavage: delivery of irrigating solution 
under pressure that is produced by an electri- 
cally powered device. Pulsed lavage with vacuum 
(PLWV) assists in removal of wound debris. 


RED FLAG: Whirlpool therapy (WP) is not supported 
for wound care. Adverse events with WP can include 
contamination and infection associated with patho- 
gens found in WP equipment, higher and unregu- 


lated pressures can damage fragile granulation 
tissue, and limbs placed in a dependent position 
experience increased venous hypertension and vas- 


cular congestion. PLWV is a more effective treatment 
alternative. 


5 : 
Burn care is one area that WP is occasionally used 


to treat Patients with burns in need of extensive 
debridement. 


RED FLAG: Do not use h 


arsh soa -based 
products, or harsh antisep soaps, alcohol-bas 


tic agents; may erode skin. 


Wound Debridement 


l. Removal A 
of necrotic Or infected tissue and biofilms 


that interfere w; 
2. Purposes: with wound healing. (See Table 7-8.) 


on bert 
extent of wound. of ulcer, determination of 
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Table 7-8 


methods of Debridement 
a INDICATIONS CONTRAINDICANONS 
Nees à “se oe, natural debridement promoted ə Individuals on anticoagulant © Infected wounds : 
savy PO kta on orate SCR ed utiih Ce 
y Proteolytic and other forms of debridement o Dry gangrene or dry chemi | 


collagenolytic enzymes inherent in the tissues. * All necrotic wounds in people 
who are medically stable | 


. A . ; i 
Enzymatic selective ipie ta re debridement that © All moist necrotic wounds © Ischemic wounds unless 
promotes On oF necrotic tissue by applying © Eschar after cross-hatching adequate vascular status has 


"tig abies of collagenolytic enzymes to e Homebound individuals been determined 
® People who cannot tolerate e Dry gangrene 
surgical debridement o Clean, granulated wounds 


Mechanical A nonselective method of debridement that removes e Wounds with moist necrotic tis- © Clean, granulated wounds | 
foreign material and devitalized or contaminated sue or foreign material present : 
tissue by physical forces (wet-to-dry gauze dress- 
ing, dextranomers, pulsatile lavage with suction), | 
and may remove healthy tissue as well, : 


Sharp A selective method of debridement using sterile instru- ® Scoring and/or excision of © Clean wounds | 
ments (scalpel, scissors, forceps, and silver nitrate leathery eschar e Advancing cellulitis with sepsis | 
stick) that sequentially removes only necrotic wound Excision of moist necrotic tissue © When infection threatens the | 


tissue without anesthesia and with little or no bleed- © Biofilm removal individual's life | 
e Individual on anticoagulant | 


ing induced in viable tissue. 
| therapy or has coagulopathy | 
Surgical For deep (stage Ill or IV) or complicated pressure ulcer, © Advancing cellulitis with sepsis © Cardiac disease, pulmonary | 
the most efficient method of debridement. It is selec- © Immunocompromi disease, or diabetes | 
individuals Severe spasticity 


| tive and is performed by a physician or surgeon 
using sterile instruments (scalpel, scissors, forceps, © When infection threatens the œ Individuals who cannot tolerate 


hemostat, silver nitrate sticks) in a one-time opera- individual's life surgery 
tive procedure. The procedure usually removes o Clean wounds as a pre- e Individuals with a short life 
most, if not all, necrotic tissue, but may also remove liminary procedure to surgical expectancy 
some healthy tissue in what is termed wide exci- wound closure line © Quality of life cannot be 
sion. Because there may be associated pain and/ © Granulation and scar tissue improved 

may be excised 


or bleeding, the individual may require anesthesia, 
and the procedure will likely require an operating 
or special procedures room. 


e Biofilm removal 


o Selective removal of necrotic © Contraindications include 


, A : ltrasound typically 
ae d A manen 20 and 50 kHz. A tissue and biofilm desired vascular abnormalities (DVT, 
soun oper utoclaving of © Reduces bioburden emboli, advanced PVD), irra- | 
diated areas, tumors, organs, 


(e.g., MIST, This is a selective form of debridement. A t 
o TRI ; ired (not all devices © Increase angiogenesis 
Sonoca 180, enh ae aA Ai e Wound bed preparation for or electrical devices 
make airect Co grafting or flap closure e Precautions over nerves, infec- 
tions, anesthetic areas 


e Individuals who cannot tolerate © Psychological stress arises 
other forms of debridement from having living creatures in 


Misonix 
debride nonviable tissue. They 


Biological The use of maggots to heii 

| {rarely used) produce enzymes REIN eT ae e All nonhealing necrotic wounds 

| and bacteria (e.g., j by ae stimulate granula- wounds in people who are © Reports of pain increasing | 

| coccus, | seudomona ithelialization. medically stable e Poor perfusion or | 
tion formation and epithelializ blood vessels | 


Adapted from Consortium for Spinal Cord Medicine: Pressure Ulcer Prevention and Treatment Following Spinal Cord Injury, Paralyzed Veterans of America, August 2000. | 
um ° : 
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b. Promotes wound healing, decreases bacterial con- 
centration in wound; and decreases spread of infec- 
tion; i.e., cellulitis or sepsis. 

c. Improves patients’ outcomes. 

3, More than one type of debridement is typically used 
as part of the patient's plan of care as wound healing 


progresses. 
4. Types of debridement: 

a. Autolytic: uses the body's own enzymes and mois- 
ture beneath a dressing; nonviable tissue becomes 
liquefied. Dressing type, frequency, and absorbency 
are important. Dressing types include hydrocol- 
loids, hydrogels, and transparent films (semiocclu- 
sive and occlusive). Promotes fast wound healing 
with less pain. 

b. Enzymatic: involves the application of a topi- 
cal agent that chemically liquefies necrotic tissue. 
May be used in conjunction with surgical and 
sharp debridement. Common in the long-term set- 
ting because there is less pain and can be applied 
daily. 

c. Biological: involves the use of maggots grown in a 
sterile environment. A dressing is used to confine 
the maggots to the wound. 

d. Mechanical: involves irrigation (pulsed-lavage), 
hydrotherapy, or wet-to-dry dressings. 

e. Surgical sharp debridement: performed by a skilled 
practitioner using surgical instruments such as a 
scalpel, curette, scissors, and forceps to remove bio- 
film and devitalized tissue. 


RED FLAG: Special consideration with heel pressure 
injuries (ulcers): Do NOT debride if the heel pres- 
sure injury (ulcer) is dry without edema, erythema, 
fluctuance, or drainage. If complications arise, then 
debridement may be necessary. 


Wound Dressings 
1. Ideal wound dressings maintain a moist environ- 
ment and control excessive exudate, facilitate gaseous 
exchange (oxygen, carbon dioxide, water), insulates, 
prevent contamination from microorganisms, and 
are nontraumatic to the wound. (See Table 7-9.) 
2. Dressing selections are generally based on wound bed 
color, depth, and exudate production. 
a. Wound Bed Color 
° Red: Support moist wound healing and prevent 
trauma to granulating tissues 
e Yellow/Black: Indicates the presences of slough 
Ra nae a and needs debridement. 
. Depth: Wound beds, tunneling, and ini 
will need to be filled with bee earn 
c. Exudate production 


o Select dressing that promotes moist wound hej, 


ing and prevents maceration. 


3, Common dressings: 
a. Alginate and hydrofiber gelling dressings: eg, 


AlgiSite, Sorbsan, Kaltostat, Aquacel Hydrofiber 
b. Transparent film dressings: e.g., Bioclusive, OpSite 


derm. 
Tega meg LYOfoam, Flexzan, Hydrocelj 


c. Foam dressin 
d. Hydrogel dressings: €.8-, Carrasyn gel, Vigilon, Sec. 


ond Skin, Clearsite. 

e, Hydrocolloid dressings: €.8-, DuoDerm, Exuderm, 
Curaderm, 3M Tegasorb. 

f. Gauze dressings. 

ə Standard gauze (not impregnated): e.g., Kerlix, 
4x 4s, Nugauze, Telfa. ee 

o Impregnated gauze: €.g., silver-, iodine-, or Vase- 
line (petroleum)-impregnated gauze, e.g., Adap- 
tic, Xeroform. Fea AS 

g. Silver dressings: common antimicrobial agent 
found in foams, films, alginates, hydrocolloids, 
hydrogels, and other types of dressings. 

h. Composite: e.g., Tegaderm absorbent clear acrylic, 
Covaderm Plus. Combine components of other 
dressing categories into one dressing (alginate and 
a semiocclusive film barrier). 

. Contact layer: Adaptic, impregnated gauze dress- 
ings. Serves as a porous barrier layer to protect 
wound bed from direct trauma from other dress- 
ings. 

. Specialty dressings: wound matrix dressings: pro- 
vide a scaffolding for cellular deposit. Typically, col- 
lagen or hyaluronan-based dressings (e.g., Prisma); 
skin substitutes: epidermal, dermal, or both, eg, 
Epicel, Dermagraft, Apligraf. Most are expensive 
and used when standard wound care has failed. 

4. Topical agents: used to manage nonhealing or 
infected wounds. Includes wound cleanser and anti- 
septics (e.g, acetic acid, Dakin’s solution, providone- 
ae), antimidobials (eg., antifungals [nystatin] 
BI), an i Soe (bacitracin, neosporin, polymyxin 
lidocaine) aa and analgesia agents (e.g, topical 

, and enzymatic debridement (e.g., Santyl). 


p o 


S @ 


Edema Management 
3 Leg elevation and exercise (ankle pumps). 
; ompression therapy: to facilitate movement of 
excess fluid from lower extremity. 
: Spear wraps: elastic or tubular bandages. 
neages; e.g., Unna boot is a pliable, non- 


stretchable dressing į 
. m ° : la- 
mine and gelatin. & Impregnated with zinc or ¢ 


compression stockings; e.g., Jobst 
: ~ompression pump therapy (see Chapters 4 and 11) 
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glectrical Stimulation for Wound 
Healing Therapy (See Chapter 11) 
į. Used to improve circulation, facilitat 

and enhance tissue repair. e debridement, 
2. Continuous waveform application with direct 
3, High-voltage pulsed current. current. 
4. Pulsed biphasic current. 


Nutritional Considerations 
i. Delayed wound healing associa iti 
sch hydration. a wie y uaaa 
a. Albumin: normal is 3.5-5.5 mg/dl; <3.5 = malnu- 
trition. 
b. BMI <21 with weight loss increased risk for pressure 
injury. 
2. Provide adequate hydration. 
a. Individuals with wounds require approximately 3 
or more liters of water a day. 
b. Patients on air-fluidized beds require greater hydra- 
tion (40-60 ml/Kg a day). 
3.Provide adequate nutrition: frequent high-calorie/ 
high-protein meals; energy intake (25-35 kcal/kg/ 
body weight) and protein (1.5-2.5 gm/kg body 
weight). 
4. Patients with trauma stress and burns require higher 
intakes. 


Injury Prevention or Reduction 

1. Daily, comprehensive skin inspection. 

a. Pay particular attention to bony prominences (e.g. 
sacrum, coccyx, trochanter, ischial tuberosities, 
medial or lateral malleolus). enne 

b. In darkly pigmented skin, observe changes 1n skin 
tone, skin temperature, and tissue consistency com- 
pared to surrounding skin. Moistening the skin 
assists in identifying changes in color. 

2. Therapeutic positioning to relieve pressure and allow 
tissue reperfusion. Avoid positioning on an area of 
erythema or pressure injury. 

a. In bed: turning or repositioning every 2 hours dur- 
ing acute and rehabilitation phases. ards 

b. In wheelchair: wheelchair push-ups every +> M 
utes. 

3. Use techniques to ensure skin p 
tion, shear, or abrasion injury, Use © 
a. Lifting, not dragging. 

b. Use of tuning and draw sheets; trapeze, manual 
or electric lifts. n 

c Use of cornstarch, lubricants, pad paten p08 
film dressings, or hydrocolloid dressings Ove 
tion risk sites. : 4 

d. Use of transfer boards for sliding wheelchair trans 
fers. 


rotection, avoid fric- 
f sheepskin. 


4. Pressure-relieving devices (PRDs). 

a. Reduce tissue interface pressures. 

b. Static devices: use if patient can assume a variety of 
Positions; examples include foam, air, or gel mat- 
tress overlays; water-filled mattresses; pillows or 
foam wedges, protective padding (heel relief boots). 

c. Dynamic devices: use if patient cannot assume a 
variety of positions; examples include alternating 
cnah air mattresses, fluidized air or high-air-loss 

d. Seating supports: use for chair-bound or 
wheelchair-bound patients; examples include cush- 
ions made out of foam, gel, air, or some combina- 
tion. 

5. Avoid restrictive clothing, e.g, with rough textures, 
hard fasteners, and studs. Avoid tight-fitting shoes, 
socks, splints, and orthoses. 

6. Avoid maceration injury. 

a. Prevent moisture accumulation and temperature 
elevation where skin contacts support surface. 

b. Incontinence management strategies: 

e Cleanse skin immediately after incontinence. Use 
cleansers that are pH balanced for the skin. 

e Use absorbent pads, brief, or panty pad as needed. 

e Schedule toileting and use of prompted voiding 
techniques. 

e Use ointments and creams on dry skin and as 
skin barriers prophylactically in perineal and 
perianal areas. 

7. Patient and caregiver education. 

a. Mechanisms of pressure injury development. 

b. Daily skin inspection and hygiene. 

c. Avoidance of prolonged positions. 

d. Repositioning, weight shifts, lifts. 

e. Safety awareness during self-care. 

f. Safety awareness with use of devices and equip- 
ment. 

g. Importance of ongoing activity/exercise program. 


Special Considerations Populations 
1. Obesity. 

a. More perspiration for proper thermoregulation, 
pressure injuries over the buttocks versus sacrum, 
pressure between skin folds, and moisture-associated 
skin damage. 

b. Prevention: properly sized bariatric equipment 
and support surfaces; repositioning larger areas 
such as breasts and panniculus formations (dense 
layers of fatty tissue) along with normal reposition- 
ing every 2 hours; Burrows solution (aluminium 
triacetate) as an astringent to reduce skin irritation, 
allergic reactions, and for its antibacterial properties; 
monitor and prevent moisture-associated damage. 
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Table 7-9 


Characteristics of Some Major Dressing Categories 


ro ADVANTAGES — 
DRESSING CATEGORY AND DEFINITION INDICATIONS panen EE o o 
er oo A ord viho ono 


T Films © Stoges | and II re ulcers z meable to external fluids and bacteria 
lace dhol o D © Secondary dressing in certain sitvalions 5 Trenaparent and comfortable 
het Pe ot to atmospheric ° i iks debridement © Promote autolytic debridement 
o moisture imperme- © Skin sites inimize frict 
abla io water, miele ot paleo © Cover for hydrophilic powder and sinipat 
| contaminants. paste preparations a ogels Phe eae 
_Hydrocolloids © Protection of partial-thickness wounds ° ee VER icf We ass st 
| frases waters containing hydroactive/ ° ic debridement of necrosis or A Conformable 
| rptive particles that interact with Impermeable bacteria and contaminant, 
wound fuid to form a gelatinous mass over © Wounds with mild exudate z moa pager sa a 
the wound bed. May be either occlusive or Siri a aserta sophos 
semiocclusive. Available in paste form thot A sa 
can be used as a filler for shallow cavity oe ; 
wounds. 2 Reduce poin 
e Easy to apply 


| ° Time-saving 
| > Thin forms diminish friction 


Hydrogels © Partial- and full-thickness wounds o Soothing and cooling 
Water- or glycerine-based gels. Insolublein © Wounds with necrosis and slough o Fill dead space ao 
water. Available in solid sheets, amorphous © Burns and tissue damaged by radiafion ° Rehydrate dry wound E 
gels, or impregnated gauze. Absorptive © Promote autolyfic debridement 
capacity varies. © Provide minimal to moderate absorption 
© Conform to wound bed 
e Transparent to translucent 
o Many are nonadherent | 
e Amorphous form can be used when infection is present 


Foams © Partial- and full-thickness wounds with © Insulate wounds 
Semipermeable membranes that are either minimal to moderate exudate © Provide some padding 
hydrophilic or hydrophobic. Vary in thick- © Secondary dressing for wounds © Most are nonadherent 
ness, absorptive capacity, and adhesive with packing to provide additional e Conformable 
properties. absorption ¢ Manage minimal to heavy exudate 
o Provide protection and insulation o Easy to use | 
Alginates and Hydrofibers e Wounds with moderate to large e Absorb up fo 20 times their weight in drainage | 


Alginates are soft, absorbent, nonwoven dress- amounts of exudate © Fill dead space 
ings derived from seaweed that have a fluffy © Wounds with combination exudate ° Support debridement in presence of exudate 
cotfon-like appearance. React with wound and necrosis e Easy to apply 
exudate to form a viscous hydrophilic gel e Wounds that require packing and 
mass over the wound area. Available in ropes í 
and pads. Hydrofibers (Aquacel) are similar o EE and noninfected exuding 
s 


to alginates but are composed of a polymer. 
Gauze Dressings © Exudative wounds ° Readily available 
Made of cotton or synthetic fabric that is © Wounds with dead i = EE ; : 

a ive and permeable to water and sinus Sa oe eae be used with appropriate solutions such 

oxygen. May be used wet, moist, dry, or © Wounds with combination exudate or iae normal saline, or topical antimicrobials to 

impregnated with petrolatum, antiseptics, necrotic tissue SG pee moist 

or other agents. Come in varying weaves WET TO DRY © Good on infected wounds 

and with different size interstices. e Mechanical debridement of necrotic © Cos a : yi iy cn if property used 
tissue and slough = s - wounds 

CONTINUOUS DRY Effective delivery of topicals if kept moist 
° Heavily exudating wounds 
CONTINUOUS MOIST 
e Protection of clean wounds 
* Autolytic debridement of slough or eschor 
© Delivery of topical needs y 
Specialty Dressings (Cellular or Tissue-based, Used when conventional : 

Bioengineered, Growth Factors) or unlialy to suena, EA Tomoles or reduces abnormal biological activi 
should show signs of healing in 2-4 Example c piding in recolcitrant wounds. 
signs of healing in 1-2 weeks = amounts of proteases (matrix metalloproteinases! 

in chronic wounds. 
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table 7-9 


parent Fims 

sn aha 

» Channeling or wrinkling occurs 

a Not fo be used on wounds with fragile surrounding skin or infected 


e Nontransparent 

TEA p epe E > r 

« Odor and yellow drainage on remova (melted dressing material 

e Not recommended for wounds with , sinus ca 
or infections; wounds that expose bone or tendon; or wounds with 
fragile surrounding skin 

e Dressing edges may curl 


_ Most require a secondary dressing 

_ Not used for heavily exudating wounds 

| © May dry out and then adhere to wound bed 
e May macerate surrounding skin 


i 
i 
| 


Foams 


¢ Nontransparent 
* Nonadherent foams require secondary dressing, tape, or net to hold 


in ploce 
° Some newer foams have tape on edges 
© Poor contormability to deep wounds 
* Not for use with dry eschar or wounds with no exudate 


_® Require secondary dressing 
_* Not recommended for dry or lightly exudating wounds 
* Can dry wound bed 


i 


Gauze Dressings 
_* Delayed healing if used improperly 
* Pain on removal (wet to dry) 
* labor-intensive 
* Require secondary dressing 
| ° Avoid direct contact with granulating tissue 
| * Increase infection rates compared to semiocclusive dressings 


Principles 


© Application, precautions, and contraindications are specific to 


on and Treatment Following Spinal Cord Injury, Paralyzed Veterans 
concepts Fifth edition. St. Louis, 7 
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° Avoid in wounds with infection, copious drainage, or trods 


* Characteristic odor with yellow exudate similar 1o pus; normal when 
Tes removed 

° Allo - to 1% inch margin of healthy tissue around wound 

° Taping edges will help prevent curling nye 

* Frequency of changes depends on amount of exudate 

* Change every 3-7 days and as needed with leakage 

© Avoid in wounds with infection or tracts 


© Sheet form works well on partial-thickness ulcers 

SN ps eal ha cal 

° can promote growth of Pseudomonas and yeast 

e Dressing changes every 8-48 hours 

© Use skin barrier wipe on surrounding intact skin to decrease risk of 
maceration 


e Change schedule varies from 1-5 days or as needed for leakage 
¢ Protect intact surrounding skin with skin sealant to prevent macera- 
fion 


e May use dry gauze pad or transparent film as secondary dressing | 
e Change schedule varies (with type of product used and amount of | 
exudate) from every 8 hours to every 2-3 days 


e Change schedule varies with amount of exudate 

e Pack loosely into wounds; tight packing compromises blood flow 
and delays wound closure 

e Use continuous roll of gauze for packing large wounds (ensures 


complete removal) 
o If too wet, dressings will macerate surrounding skin 


e Use wide mesh gauze for debridement and fine mesh gauze for 


© Protect surrounding skin with moisture barrier ointment or skin seal- | 
ant as needed | 


Missouri: Elsevier; 2016: 306-324. 
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Selected Wound- 
Related Assessment 
and Outcome 
Measures 


Table 7A-1 
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Andres PL, Haley SM, Ni PS. Is patient-reported function 


| Adiivity Measure for Assess functional outcomes in the post-acute care 

| Post-Acute Care setting. It measures difficulty, assistance, and reliable for monitoring postacute outcomes? Am J Phys 
| (AM-PAC™) “6-Clicks” limitations in ADLs. Cognition is only included in Med Rehabil. 2003; 82(8): 614-621. 

| Inpatient Short Forms the longer form. 

Neuropathic Pain Scale Intended for measuring qualities associated with Lavoie Smith EM, Cohen JA, Pett MA, Beck SL. The validity 


chronic neuropathic pain. The 10 items are 
intensity, sharp, hot, dull, cold, sensitive, itchy, 
unpleasant, intense deep, and intense surface. 


Rapid Eating and Activity This measures diet and physical activity habits. 


Assessment for Patients 
| (REAP) 
l 


l 


Pressure Uker Scale for Primarily used to assess and monitor the healing of 

| Healing pressure ulcers. Valid to use for monitoring the 

healing of venous leg ulcers and diabetic foot 

| ulcers. 

| Bates-Jensen Wound Designed to assess and monitor healing rates in 

__ Assessment Tool pressure ulcers and various other chronic wounds. 
(formerly, the Pressure 

| Sore Status Tool) 

| Pressure Sore Status Tool Developed as both a research and clinical tool to 


assess and monitor tissue changes in pressure 
ulcers. In 2001, this tool was modified and 
formally renamed as the Bates-Jensen Wound 
Assessment Tool {see above). 


of neuropathy and neuropathic pain measures in patients 
with cancer receiving taxanes and platinums. Oncol Nurs 
Forum. 2011; 38(2}: 133-142. 


Gans KM, Ross E, Barner CW, Wylie-Roseit J, 
McMurray J, Eaton C. REAP and WAVE: new tools to 
rapidly assess/discuss nutrition with patients. J Nutr 
2003; 133(2): 556S-562S. 


Thomas DR, Rodeheaver GT, Bartolucci AA, et al. Pressure 
ulcer scale for healing: Derivation and validation of the 
PUSH tool. The PUSH Task Force. Adv Wound Care. 
1997; 10(5): 95-101, 


Harris C, Bates-Jensen B, Parslow N, Raizman R, Singh M, 
Ketchen R. Bates-Jensen wound assessment tool: Pictorial 
guide validation project. JWOCN. 201 0; 3713): 253-259. 


Bates-Jensen BM, Vredevoe DL, Brecht ML. Validity and 
reliability of the Pressure Sore Status Tool. Decubitus. 1992; 
5{6): 20-28. 
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Table 7A-1 (Continued) 
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MEASUREMENT TOOLS TARGET POPULATION AND INTENDED USE 
Sussman Wound Healing Monitors tissue status, wound size, and phases of 
Tool wound healing. Can be used with various 
wounds, but was primarily developed to monitor 

healing of pressure ulcers. 


Spinal Cord Impairment 


| Pressure Ulcer Moni- spinal cord injuries. 
toring Tool 
Photographic Wound This tool was designed to examine the photograph 
Assessment Tool of various wounds versus the actual wound. It 
is intended to be used when the expert clinician 
cannot be present to physically examine the 
wound (e.g., rural areas, home health, telemedi- 
| cine). 
| The Wound Bed Score Used to monitor wound bed preparation prior to the 
| application of advance technologies. Does not 
monitor healing rates. 
Wagner Classification Designed to assess the depth and tissue involvement 
System of diabetic foot ulcers. 


Designed to assess the depth and tissue involvement of 
diabetic foot ulcers. This scheme goes further than 
the Wagner Classification System by incorporating 
the presence or absence of infection and ischemia. 


| University of Texas Wound 
Classification System 


Six-item pressure sore risk assessment scale (score 
range 6-23; 18 and lower scores indicate pro- 
gressive risk). 


Braden 


Pressure ulcer risk assessment scale. Higher score 
equals higher risk. 10+ at risk, 20+ very high 
risk. Birth to 18 years old. 


Glamorgan 


Braden + Tissue perfusion and oxygenation. Pressure 
sore risk assessment scale for the pediatric popula- 
tion (score range 7-28; 16 and lower scores 
indicate progressive risk). 21 days to 8 years old. 

Five-item pressure sore risk assessment scale (score 
range 5-20; 16 or lower indicate progressive risk). 


Five-item pressure sore risk assessment scale (score 
range 5-20; higher score indicates progressive 
risk—opposite Braden and Norton). 


Braden Q Scale (pediatric 
population) 


Norton 


Gosnell 


Estimates the size of burn injury using a percentage 
of total body surface area (TBSA) with partial- 
and full-thickness burns. Does not account for 
variations in age and body sizes. 


Rule of Nines 


Lund-Browder Charts Estimates the size of burn injury using a percentage 
(pediatric and adult of total body surface area (TBSA) with partial- 
population) and full-thickness burns. Designed for infants and 

adults to account for variations in age and body 
sizes. Preferred for the pediatric population. 

Palmar Method for TBSA Size of a person’s palm is approximately 1% of their 

TBSA. 

Walking Impairment Self-reported tool to examine treatment effects on 

Questionnaire walking impairments and symptoms in patients 


with peripheral arterial disease with claudication. 
It examines pain, distance, walking speed, and 
stair climbing. 


Sussman C, Swanson G. Utility of the Sussman W 


REFERENCES 


ing Tool in predicting wound healing outcomes in Heal- 
therapy. Adv Wound Care. 1997; 10(5): 74-77, Physica) | 
| 
mason SS, Luther S, Nelson A, Palacios P, Harrow J. | 


Used to monitor pressure ulcer healing in people with Tho 
Pressure ulcer healing in SCI: a novel evidence-based tool 


2435. JWOCN, 2008; 35(3): 570. 


Thompson N, Gordey L, Bowles H, Parslow N, Houghton p 
Reliability and validity of the revised photographic 
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of chronic wounds. Adv Skin Wound Core. 2013; 2648); 
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Case Study = 
Chapter 7-Integumentary 


Patient Profile 
è Gender: Male 
e Age: 75 


Presenting Problem/Current 
Condition 


e Patient referred to physical therapy for management 
of wound at amputated site 


° Digits 1-3 on the right foot were amputated 2 months 
ago due to gangrene 

¢ The amputation site has not healed. The patient has 
been using a silver-based wound gel with a gauze 
dressing cover changed twice a day 

° The wound bed is pale and dry. The skin below the 
knees is dry, hairless, atrophied, and shiny 


e Patient is experiencing numbness in the legs, feet, and 
toes 


Past Medical History 

e 15-year history of diabetes (Most recent A1C = 7.3%); 
takes Metformin once a day with meals 

e 20-year history of hypertension and peripheral vascu- 
lar disease 

e Smoked one-half a pack of cigarettes for 60 years 
(30 pack-years), stopped smoking last year 

e Raynaud's disease 


Other Information 

o Retired respiratory therapist 
e Regular consumption of alcohol (2-3 drinks a day) 
e BMI = 20 


Question #1 
What is the most likely reason the wound is not healing? 


1. The nutritional intake is inadequate. 

2. The patient is not managing their diabetes properly, 
3, The wound is infected. 

4. There is inadequate blood flow to allow for healing 


Question #2 
Which of the following diagnostic tests is BEST to estab- 
lish the ideal level for future amputation of this limb? 


1. Ankle-brachial index (ABI) 4 
2. Capillary refill times | 


3. Semmes-Weinstein monofilament (SWM) testing 
4, Transcutaneous oximetry (TcPO2) 


Question #3 
Which of the following interventions are important to 


implement in a person with a gangrenous toe due to 
ischemia? 


1. Hydrogel dressing changed twice a day. 

2. Instruct the patient to keep the limb in a dependent 
position. 

3. Normothermic hydrotherapy. 

4. Sharp debridement of the gangrenous toe. 
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i About Other Systems 
Not Listed in Chapters 2-5 
7) Comprise 13.5% of the NPTE, 
or a Total of 20-33 Questions 


The Number of Questions by System 


Are: 

e System Interactions: 8-12 questions (5% of the NPTE) 
e Metabolic and Endocrine: 5-7 questions (3%) 

e Genitourinary: 4-7 questions (3%) 

e Gastrointestinal: 3-7 questions (2.5%) 


Additional Systems on the NPTE 

Covered in Earlier Chapters Include: 

e lymphatics: 3-8 questions (3%; see Study Tactics in 
Chapter 4) 

e Integumentary: 9-12 questions (5.5%; see Study 
Tactics in Chapter 7) 


System Interactions. Focus on: 

e Evaluation, Differential Diagnosis, and Prognosis. 
There will be no questions based on Examination 
or Interventions in this category 

° The interaction between more than one body system. 
This is a broad category covering an indeterminate 
coupling of comorbidities (eg, diabetes and cardiac 
disease, obesity and hypertension, dementia and frac- 
tures), and the effects of conditions such as cancer, 
Pregnancy, obesity, infectious/autoimmune diseases, 
and psychological disorders (depression, schizophre- 
nia, functional neurologic disorder) on various systems. 
Know the diseases and the possible PT ramifications: 

° Can you diagnose the problems and establish man- 
agement priorities? What information might be 
available related to lab or imaging results?  — 

° Are there any overriding psychosocial or psychiatric 
conditions that will temper PT management dea- 
sons? 

> How is the patient being managed medically? The 
PT should be familiar with potential for multiple 
Medications or interventions (e.g-, SUTZETY, chemo- 
therapy, radiation) affecting various systems. What 

_ ae the implications for the PT? 

> Sorting out diagnoses/prognoses and setting treat- 
Ment priorities for patients with multiple physical 
and/or mental health conditions that affect various 

can be extremely challenging. 


Metabolic and Endocrine Systems. 

Focus on: 

° Evaluation, Differential Diagnosis, and Prognosis, 
and Interventions. There will be no questions based 
on Examination in this category 

° Common metabolic/endocrine disorders such as dia- 
betes (Type I and II), Cushing's syndrome, Graves’ dis- 
ease, hypothyroidism, parathyroid disorders, Paget's 
disease, osteomalacia, osteoporosis, obesity, and met- 
abolic syndrome. Know the disease and the possible 
PT ramifications: 

o What are the characteristics, signs, symptoms of a 
given disorder and the relevant laboratory findings? 
Awareness of the laboratory values for diabetes and 
laboratory tests for other major endocrine deficien- 
cies is worthwhile. 

o How is the patient being managed medically? 

o Can you implement an appropriate plan of care? 

o Intervention questions will likely emphasize diabe- 
tes and its related comorbidities (peripheral poly- 
neuropathies, retinopathies, cardiovascular issues), 
exercise considerations, foot care, frequency or time 
of treatment related to insulin management or 
blood glucose levels. 


Gastrointestinal System. Focus on: 

ə Quadrant examination and correlating organs to be 
specific quadrant(s) and pain referral patterns 

e Special tests that will assist in the diagnosis of insidi- 
ous GI disorders. Knowledge of the following tests is 
worthwhile: Murphy's sign, McBurney test, rebound 
tenderness, psoas, obturator and Rovsing tests 

e Signs, symptoms, and related issues of common GI 
disorders to include constipation, gastroesophageal 
reflux disease (GERD), ulcers, appendicitis, inflamma- 
tory bowel disease such as Crohn's disease, diverticu- 
lar disease, irritable bowel syndrome, celiac disease, 
gallbladder disorders, and cancer. Bowel disorders 
and bowel programs associated with SCI or develop- 
mental disorders in children are worth a look. 

ə Consider the following questions as you prepare for 
this portion of the NPTE: 
o Can you identify various GI problems? 
o What are pain referral patterns of GI organs? 
o How will a GI disorder impact treatment planning 

and prognosis for the PT? 
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e Pharmacologic interventions that may have an adverse 
effect on the GI system such as NSAIDs (gastric/pep- 
tic ulcer), opioids (constipation), and anti-Parkinson 
meds (constipation) 

e Positioning and activity for a patient with GERD or 
bowel dysfunction are worthwhile 

e Potential adverse effects of PT interventions on the GI 
system such as strenuous exercise resulting in diarrhea 


Genitourinary System. Focus on: 

e Basic anatomy and physiology of the urinary and 
reproductive systems 

° Quadrant examination and correlating organs to be 
specific quadrant(s) and pain referral patterns 

e Examination techniques such as pelvic floor muscle 
assessment and special tests such as Murphy’s percus- 
sion or punch sign 


e Historical questions such as pain behavior and loca. 
tion, bleeding, difficult urination, signs of infection 
(fever, chills), and sexual dysfunction 7 

e Characteristics, referred pain patterns, signs and symp. 
toms of common genitourinary disorders to include 
kidney stones, bladder infections, women’s health 
issues, prostate cancer, and emergent conditions such 
as ectopic pregnancy 

e Effective intervention plans and a realistic prognogi. 
for a given diagnosis to include bladder programs fo, 
individuals with spinal cord injuries 

o Pelvic floor exercises and biofeedback for treatment of 
incontinence 


atomy and Physiology of 

mmune System 

i the immune system consists of immune cells, central 
‘immune structures where immune cells are produced 

(the bone marrow and thymus), and the peripheral 

immune structures (lymph nodes, spleen, and other 

accessory structures). 
» There are several different types of immune cells. 

4. An antigen (immunogen) is a foreign molecule 
that elicits the immune response. Antibodies or 
immunoglobulins are the proteins that are engaged 
to tag antigens. 

b. Lymphocytes (T and B lymphocytes) are the pri- 
mary cells of the immune system. 

c. Macrophages are the accessory cells that process 
and present antigens to the lymphocytes. 

d.Cytokines are molecules that link immune cells 
with other tissues and organs. Cytokines assist 
in homeostasis for normal cellular processes 
and in response to disease, infection, or cellular 
damage. 

e. CD molecules (e.g., CD4 helper cells) serve as mas- 
ter regulators of the immune response by influenc- 
ing the function of all other immune cells. 

f. Recognition of foreign threat from self (autoim- 
mune responses) is mediated by major histocom- 
patibility complex (MHC) membrane molecules. 

3.The thymus is the primary central gland of the 
immune system. It is located behind the sternum 
above the heart and extends into the neck region to 
the lower edge of the thyroid gland. 

a. It is fully developed at birth and reaches maximum 
size at puberty. It then decreases in size and is 
slowly replaced by adipose tissue. 

b. It Produces mature T lymphocytes. 

The lymph system is a vast network of capillaries, ves- 

‘els, valves, ducts, nodes, and organs that function to 

Produce, filter, and convey various lymph and blood 

cells, (See Figures 4-10 and 4-11.) 

~ Lymph nodes are small areas of lymphoid tissue 
ma mee by lymphatic vessels throughout the 
a 7 High concentrations are found in the axillae, 

e groin, and along the great vessels of the neck, 
i orax, and abdomen. 
ee Nodes function to filter the lymph and trap 
cell ae Lymphocytes, monocytes, and plasma 
are formed in lymph nodes. 


System Interactions—immune System 369 


5. The spleen is a large lymphoid organ located in the 
upper left abdominal cavity between the stomach and 
the diaphragm. 

a. It functions to filter antigens from the blood and 
produce leukocytes, monocytes, lymphocytes, and 
plasma cells in response to infection. 

b. In the embryo, the spleen produces red and white 
blood cells; after birth, only lymphocytes are pro- 
duced unless severe anemia exists. 


The Immune Response 

1. A coordinated response of the body’s cells and mole- 
cules that provides protection from infectious disease 
(bacteria, viruses, fungi, parasites) and foreign sub- 
stances (plant pollens, poison ivy resin, insect venom, 
transplanted organs). It also defends against abnor- 
mal cells produced by the body (cancer cells). 

2. Provides natural resistance to disease and consists 
of rapidly activated phagocytes (macrophages, neu- 
trophils, natural killer cells, dendritic cells). Barriers 
also provide a natural defense (skin, mucous mem- 
branes) as do inflammation and fever (antimicrobial 
molecules). 

3. The adaptive immune response includes the slower 
acting defenses mediated by the lymphocytes. 

4. Repeat exposure activates immunological memory, 
producing more rapid and efficient responses. 

5. Excessive immune response causes allergies or auto- 
immune reactions. 


Immunodeficiency Diseases 

1. Characterized by depressed or absent immune responses. 

2. Primary immunodeficiency disorders result from a 
defect in T cells, B cells, or lymphoid tissues. 

a. Congenital disorders are a failure of organs to 
develop and produce mature lymphocytes. 

b. Severe combined immunodeficiency disease 
(SCID). 

3. Secondary immunodeficiency disorders are caused by 
underlying pathology or treatment that depresses the 
immune system, resulting in failure of the immune 
response. 

a. Diseases include leukemia, bone marrow tumor, 
chronic diabetes, renal failure, cirrhosis, cancer 
treatment (chemotherapy, radiation therapy). 

b. Organ transplant, graft-versus-host disease. 


Autoimmune Diseases 

1. Characterized by immune system responses directed 
against the body’s normal tissues; self-destructive pro- 
cesses impair body function. 
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2. Can be organ-specific: e.g., Hashimoto's thyroiditis. 

3. Can be systemic (non-organ specific): e.g., systemic 
lupus erythematosus (SLE), rheumatoid arthritis, or 
Guillain-Barré syndrome. 

4. Etiology often unknown; possible factors include 
genetic predisposition, hormonal changes, environ- 
ment, viral infection, and stress. 


Virus (HIV) and Acqu 
Immunodefi i = n cy S 


Characteristics 

1. Caused by a virus (HIV-1 or HIV-2) that weakens the 
immune system. 

2. Cells that fight disease and infection are destroyed. 


Pathophysiology 

1. Reduction of CD4* helper T cells, resulting in CD4* 
T lymphocytopenia; a major defect in the immune 
system. 

2.A retrovirus: replicates in reverse fashion; the RNA 
code is transcribed into DNA. 


Stages of HIV 

1. Stage 1 acute HIV infection: flu-like illness within 2-4 
weeks after infection. 

2. Stage 2 clinical latency: asymptomatic HIV infection 
or chronic HIV infection; can last a decade or longer. 

3. Stage 3 AIDS: the most severe phase; over time, HIV 
destroys so many cells that the body can’t fight off 
infections and disease, resulting in opportunistic ill- 
nesses. 


Transmission 

1.Through contact with certain body fluids (blood, 
semen, pre-seminal fluid, rectal fluids, vaginal fluids, 
and breast milk) from a person who has HIV. Fluid 
must come in contact with a mucous membrane, 
damaged tissue, or be directly injected into the blood 
stream (needle or syringe). 

2. High-risk behaviors for HIV transmission. 

a. Unprotected anal or vaginal sex with someone who 
has HIV. 

b. Sharing needles or syringes, rinse water, or other 
equipment used to prepare drugs for injection with 
someone who has HIV. 

c. Less commonly, HIV can be spread from mother 
to child during pregnancy, birth, or breastfeeding. 

d. By being stuck with an HIV-contaminated needle 
or other sharp object (risk is mainly for health care 
workers). 


3 In rare cases HIV can be transmitted by: 
e Oral sex. 7 
b Receiving blood transfusions, blood prod 
i organ/tissue tra nsplants contaminated with HIV 
c. Being bitten by a person with HIV. 
A Eating food that has been pre-chewed by an ee 


infected person. i 
R clas between broken skin, wounds, or m 


membranes with H Iv-infected blood or bodily fly; ds 
f. Deep open-mouth kissing if both partners hay, 


sores or bleeding gums. 
4. HIV is not spread by saliva, tears, or sweat that i 


not mixed W 


Or 


ith the blood of an HIV-positive pei 
son; touching; hugging; shaking hands; shari 
toilets; sharing dishes; or closed-mouth “sociaj” 
kissing. 7 

5. AIDS cannot be contacted through respiratory inha- 
lation, skin contact, or human waste (urine, feces 


sweat, or vomit). 


Diagnosis of HIV. Requires Positive 

Results from Two HIV Tests 

1. CD4 cell count: 500-1200 cells/mm. 

2. Testing with HIV-1/HIV-2 antigen/antibody combina- 
tion immunoassays. 

3.Medical evaluation and laboratory evaluation 
including plasma HIV viral load, blood cell and CD4 
count, antiretroviral resistance assay, drug-resistance 
testing, and testing for sexually transmitted infec- 
tions (STDs). 


Diagnosis of AIDS 

1. CD4 cell count drops below 200 cells/mm or if they 
develop certain opportunistic illnesses. People with 
AIDs have a high viral load and are very infectious. 

2. AIDS-related complex (ARC): presence of acute symp- 
toms secondary to immune system deficiency. 


HIV Signs and Symptoms 
1. Includes flu-like symptoms: recurrent fever and chills 
night sweats, swollen lymph glands, sore throat, rash 


and muscl 
tent tears Symptoms usually disappear after 


2. Getting tested is the only way to tell if HIV is present 


AIDS Signs and Symptoms 


1. Infect : wy 
doar an exhibits some or all of the symptoms 


3.M Ignancies: 
also non-Hod 
phoma. 


pi ical conditions: focal encephalitis (central 
4. soe system [CNS] toxoplasmosis); cryptococcal 
n ingitis; AIDS dementia complex; herpes zoster. 


; peconditioning, anxiety, and depression are common. 


ical Course 
” ay exhibit brief, early, nonspecific viral HIV infec- 
‘Gon, and then remain asymptomatic for many years, 
» There is no cure for HIV infection. Without treatment 
neatly every person will progress to AIDS. 


Medical Interventions HIV 

l. Antiretroviral therapies (ARTs): antiviral drugs (ARVs) 
are used to reduce the amount of virus (viral load) in 
the system and are always given in combination (usu- 
ally three or more drugs); recommended for everyone 
infected with HIV, starting immediately. 

2. ART does not not cure HIV, but does keep people with 
HIV healthy for many years if taken consistently and 
correctly. 


RED FLAG: common adverse effects of ART include 


rash, nausea and vomiting, diarrhea, headaches, diz- 
ziness, fatigue, and pain. 


3.Symptomatic treatment. 

a. Education to prevent the spread of infection and 
disease. 

b.Treat opportunistic infections; prophylactic vacci- 
nations. 

c Maintain nutritional status. 

d. Provide supportive care for management of fatigue, 
eg., energy-conservation techniques, self-care. 

e Respiratory management as needed. 

f. Provide skin care. 

8. Maintain functional mobility and safety; prevent 
disability. 

h. Provide supportive care, e.g., emotional support for 
Patients and families. 


b> System Interaction 
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Physical Therapy Goals, 


Out 
Ranen comes, and 
i: ae standard precautions: CDC Guidelines 


ewed in later section in this chapter and discussed 

more fully in Chapter 13. 

2. Exercise has a positive effect on the immune system; 
reduces stress level and pain; improves cardiovascular 
endurance and strength (disuse effects common). 

3. Exercise: a moderate exercise program is recom- 
mended to improve body composition and minimize 
health risks (ACSM’s Exercise Management for Per- 
sons with Chronic Diseases and Disabilities, Human 
Kinetics, 2016). 

a. Postpone exercise testing during acute infections. 

b. Aerobic exercise: at least 20 minutes three times a 
week working up to 45 minutes to an hour, 3-4 
times per week. 

c. Resistance exercise: moderate levels—weights that 
can be lifted 8-10 times. 

d. Avoid exhaustive exercise with symptomatic indi- 
viduals. Possible immune suppression can occur 
with more intense exercise. 

e. Day to day variations in health affect participation. 
During acute stages of opportunistic infections, 
reduce exercise to mild levels. 

f. Avoid contact sports due to increased risk with 
bleeding. 

4.Teach activity pacing: balancing rest with activity; 
scheduling strenuous activities during periods of high 
energy. 

5. Teach energy conservation: analysis and modification 
of daily activities to reduce energy expenditure. 

6. Teach stress management, relaxation training (e.g., 
meditation and mindfulness, tai chi chuan, yoga). 

7, Neurological rehabilitation for patients with involve- 
ment of the CNS. (See Chapter 3.) 


s—Infectious Diseases 


Sta 


LA Phylococcus Aureus (SA) 
ommon bacterial pathogen. 


p 
| athophysiology N 
"` YPically begins as localized infection; 


through skin portal, e.g., wounds, ulcers, burns. 


2. Bacterial invasion and spread is through bloodstream 
or lymphatic system to almost any body location, 
e.g., heart valves, bones (acute staphylococcal osteo- 
myelitis), joints (bacterial arthritis), skin (cellulitis, 
furuncles and carbuncles, ulcers), respiratory tract 
(pneumonia), and bowel (enterocolitis). 

3. Infection produces suppuration (pus formation) and 


abscess. 
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Medical Interventions 

1, Laboratory diagnosis to confirm pathogen. 

2. Antibiotic therapy; determine antibiotic sensitivity. 
Antibiotic resistance is common. 

3. Drainage of abscesses. 

4.Skin infections that are untreated can become sys- 
temic; sepsis can be lethal. 


Methicillin-Resistant Staphylococcus 

Aureus (MRSA) 

1. A type of staph bacteria that has become resistant to 
many of the antibiotics used to treat ordinary staph 
infections. 

2.Symptoms typically include swollen, painful red 
bumps that can quickly progress to deep abscesses 
full of pus or other drainage. The area is warm to the 
touch and fever is present. 

3. Can result in life-threatening infections in the blood- 
stream, heart valves, lungs, bones, joints, or surgical 
wounds. 

4.Risk factors for health care-associated MRSA 
(HA-MRSA) include: 

a. Hospitalization: affects older adults and patients 
with weak immune systems. 

b. Invasive medical devices such as medical tubing. 

c. Individuals residing in long-term care facilities. 

5.Risk factor for community-associated MRSA 

(CA-MRSA) include: 

a. Participants in contact sports with cuts and abra- 
sions. 

b. Unsanitary and crowded living conditions, sharing 
of personal items. 

c. Persons injecting intravenous drugs. 

6. MRSA can be treated and reappear in the same indi- 
vidual; persons can also carry MRSA bacteria on the 

skin or in the nose. 


Vancomycin-Resistant Staphylococcus 
Aureus (VRSA) 

1. Resistant to vancomycin. 

2. Can be a life-threatening infection. 


RED FLAGS: MRSA is contagious staph infection that 
| can spread from person-to-person contact or indirect 
contact. Standard precautions and disinfection proce- 
dures should be strictly adhered to. 


. a | 
~ ey ae ae way ae : $ 


Characteristics 
1. A common bacterial pathogen. 


2. Types. 


4. Diagnosis is made by si 


5. Most cases successfully 


6. Post-Lyme disease 


streptococcus (S. pyogenes): pharyngitis 
rheumatic fever, scarlet fever, impetigo, Necrotizing 
fasciitis (gangrene), cellulitis, myositis, 

b. Group B streptococcus (S. agalactiae): neonatal and 
adult streptococcal B infections. | 

c. Group C streptococcus (S. pneumoniae): pneumo. 
nia, otitis media, meningitis, endocarditis, 


a. Group A 


Medical Interventions 

1. Laboratory diagnosis to confirm pathogen. 

2. Antibiotic therapy; antibiotic resistance common. 

3. Skin infections that are untreated can become sys. 


temic. 
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Tick Borne Illnesses 


Lyme Disease 

1. Caused by bacterium Borrelia burgdorferi and trans- 
mitted to humans through the bite of infected 
blacklegged ticks. Most infections occur in endemic 
areas: northeast and mid-Atlantic, north central states 
(Wisconsin and Minnesota), and west coast (North- 
ern California). 

2. Early symptoms (3-30 days) include fever, chills, 
swollen lymph nodes, headache, muscle and joint 
aching, fatigue, and characteristic skin rash called ery- 
thema migrans (bull’s-eye rash). 

3. Later symptoms if left untreated (days to months after 
tick bite): 

a. Severe headaches and neck stiffness. 

b. Arthritis with severe joint pain and swelling; inter- 
mittent pain in muscles, joints, and bones. 

c. Heart palpitations or irregular heartbeat (Lyme 
carditis). 

a Nervous system changes: inflammation of the brain 
and spinal cord; nerve pain, shooting pains, numb- 
ness, or tingling in the hands and feet; facial palsy; 
problems with short-term memo 

e. Episodes of dizziness or sh Y 

ortness of breath. 


gns and symptoms, history of 
~posure to blacklegged ticks, and laboratory blood 


tests. 

treated with a short course of 

y stages of Lyme disease. 

syndrome (PLDS) or post-treatmae 
rome. Symptoms linger for months 

OF years after P nes 

Staak a treated acute infection (estimated 10 


a. Use of the term c 
mended by the C 
term is used. 


antibiotics in the ear] 


Lyme disease synd 


hronic Lyme disease is not reco™ 
DC due to confusion in how f 


p. Cause of PLDS is unknown; individuals are 
omatic in the absence of clinically de 
infection. 

ç Symptoms may include persistent musculoskeletal 
pain (arthralgia, myalgia), fatigue, impaired co x 
tive function, difficulty sleeping, and Uidenblanied 
numbness. 

Extended course of antibiotics 
4 ce has not been shown 
e Treatment is symptomatic and can include antide- 
pressants, analgesics, and psychotherapy, 
f Most patients recover with time. 


Symp- 
tectable 


Rocky Mountain Spotted Fever 

|. Caused by rickettsia group bacteria transmitted by the 
bite of a tick. A rash may be present and skin at site 
of tick bite may be crusted or black. Most infections 
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occur in endemic areas: Ro 
_ Eastern United States. 


2.§ 
oe include high fever and chills, severe head- 
ioga ry muscle aches, confusion or other neuro- 

Ap anges, and nausea or vomiting. 
a ae can include inflammation of the brain 
oo p Ea inflammation of the heart and lungs 
= can ead to heart failure, kidney failure; serious 
nfection in fingers and toes that can lead to amputa- 
tion and death if untreated. 

4, Treatment includes a course of antibiotics. Complica- 
tions can be avoided if started within 5 days of devel- 
oping symptoms. 


cky Mountains and south- 


RED FLAG: Recognition of symptoms and early treat- 
ment using antibiotics is critical to successful treat- 
ment and avoiding long-term complications. 


bp System Interactions—Hematological System 


Overview 


Composition of Blood (See Table 4-10 

for Normal Values) 

1. Plasma makes up about 55% of total blood volume 
and is the liquid part of blood and lymph; it carries 
the cellular elements of blood through the circula- 
tion. 

a. Plasma is composed of about 91% water, 7% pro- 
teins, and 2%-3% other small molecules. 

b. Electrolytes in plasma determine osmotic pressure 
and pH balance and are important in the exchange 
of fluids between capillaries and tissues. 

Carries nutrients, waste products, and hormones. 

d. Plasma proteins include albumin, globulins, and 
fibrinogen. 

e Serum is plasma without the clotting factors. 

Erythrocytes, or red blood cells (RBCs), make up 

about 45% of the total blood volume and contain the 
are CFINE protein hemoglobin responsible for 
sporting oxygen. 

à. RBCs are aed in the marrow of the ong 
bones and controlled by hormones (erythropo- 
etin). RBCs are time-limited, surviving for appro% 
mately 120 days. 

-RBC count varies with age, activity, 

mental conditions. 


and environ- 


3. Leukocytes, or white blood cells (WBCs), make up 
about 1% of total blood volume and circulate through 
the lymphoid tissues. 

a. Leukocytes function in immune processes as 
phagocytes of bacteria, fungi, and viruses. They 
also aid in capturing toxic proteins resulting from 
allergic reactions and cellular injury. 

b. Leukocytes are produced in the bone marrow. 

c. There are five types of leukocytes: lymphocytes, 
monocytes (agranulocytes), neutrophils, basophils, 
and eosinophils (granulocytes). 


Hematopoiesis 
1. The normal function and generation of blood cells in 


the bone marrow. 
2. Production, differentiation, and function of blood 
cells is regulated by cytokines and growth factors 
chemical messengers) acting on blood-forming cells 
(pluripotent stem cells). . , j 
3, Disorders of hematopoiesis include aplastic anemia 


and leukemias. 


ood Screening Tests . 
ays blood count (CBC) determines the num- 


ber of red blood cells, white blood cells, and platelets 
per unit of blood. 
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2.White cell differential count determines the relative 
percentages of individual white cell types. 

3. Erythrocyte sedimentation rate (ESR) is the rate of 
red blood cells that settle out in a tube of unclotted 
blood; expressed in millimeters per hour. 

a. Elevated ESR indicates the presence of inflamma- 
tion. 
b. Normal values (see Table 4-10). 


Hemostasis 

1. The termination or arrest of blood flow by mechanical 
or chemical processes. Mechanisms include vasospasm, 
platelet aggregation, and thrombin and fibrin synthesis. 

2. Blood clotting requires platelets produced in bone 
marrow, von Willebrand’s factor produced by the 
endothelium of blood vessels, and clotting factors 
produced by the liver using vitamin K. 

3. Fibrinolysis is clot dissolution that prevents excess 
clot formation. 


Hypercoaguability Disorders 

1. Results in thrombosis secondary to certain inherited, 
molecular, or environmental factors. 

2.Increased platelet function as seen in atheroscle- 
rosis, diabetes mellitus, elevated blood lipids, and 
cholesterol. 

3. Accelerated activity of the clotting system as seen in 
congestive heart failure, malignant diseases, preg- 
nancy and use of oral contraceptives, immobility. 


Hypocoagulopathy (Bleeding) 

Disorders 

1. Platelet defects as seen in bone marrow dysfunction, 
thrombocytopenia, thrombocytopathia. 

2. Coagulation defects as seen in hemophilia and von 
Willebrand's disease. 

3. May be the result of certain medications over a short 
(e.g., heparin, coumadin) or long (steroids, NSAIDs) 
duration. 

4. Vascular disorders as seen in hemorrhagic telangiec- 
tasia, vitamin C deficiency, Cushing's disease, senile 
purpura. 

5. Signs/Symptoms: 

a. Easy bruising with spontaneous petechiae, pur- 
pura, or hematomas. 
b. Anemia. 


RED FLAGS: Physical therapy interventions. 
° Use extreme caution with manual therapy (e.g. vig- 
orous soft tissue mobilization, dry needling) and use 
of some modalities (e.g., mechanical compression) 
* Strenuous exercise is contraindicated due to the 
tisk of increased hemorrhage. 


Shock 


1, An abnormal condition of inadequate blood flow t 


the body tissues. It is associated with hypotension, 
inadequate cardiac output, and changes in periphera} 

d flow resistance. 
2 a amidi shock is caused by hemorrhage, vomit. 
hea. Loss of body fluids also occurs with 


ing, or diarr ie “a 
dehydration, Addison s disease, burns, pancreatitis, or 


eritonitis. ; 
3. auhotatic changes may develop, characterized by a 


drop in systolic blood pressure of 10-20 mmHg or 
more. Pulse and respiration increase to maintain car- 
diac output and oxygenation. —— 

4. Progressive shock is associated with restlessness and 
anxiety; weakness; lethargy; pallor with cool, moist 
skin; and fall in body temperature. 

5. Please see Chapter 13 for recommended management 


of shock. 


Anemia ee 


Characteristics 
1. Decrease in hemoglobin levels in the blood. 
2. Normal range. (See Table 4-10.) 


Etiology 

1. Decrease in RBC production: nutritional deficiency 
(iron, vitamin B, folic acid); cellular maturation 
defects, decreased bone marrow stimulation (hypo- 
thyroidism), bone marrow failure (leukemia, aplasia, 
neoplasm), and genetic defect. 

2. Destruction of RBCs: autoimmune hemolysis, sickle 
cell disease, enzyme defects, parasites (malaria), 


hypersplenism, chronic diseases (rheumatoid arthri- 
tis, tuberculosis, cancer). 


= Loss of blood (hemorrhage): trauma, wound, bleed- 


Ing, Peptic ulcer, excessive menstruation. 


Signs and Symptoms 
Fatigue and weakness with minimal exertion. 
3. the on exertion. 
-faulor or y : 
and lips. yellow skin of the face, hands, nail beds, 
4. Tachycardia, 
5. Bleeding of . 
absence of Ae ucous membranes, or skin in the 


6. Severe anemia 
can produce liver 
and kidney, heart failure hypoxic damage to 


ends 
2, Transfusion, "Causative factors. 


3. Nutritional Supplements 


physical Therapy Intervention 


RED FLAGS: Patients with anemia exhibit decreased 
ercise tolerance. 

» See Table 8.1. 

» Exercise should be instituted gradually with physi- 
can approval. 

ə Close monitoring of vital signs to include O, satu- 
ration. 

e Use rate of perceived exertion (RPE) ratings. 


= 
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sickle Cell Disease 


Characteristics 

1.Group of inherited, autosomal recessive red blood 
cell (RBC) disorders; erythrocytes, specifically hemo- 
globin (Hb), are abnormal. RBCs are crescent or sickle- 
shaped instead of biconcave. 

2. Types include HbSS (most severe); HbSC, HbS beta 
thalassemia, HbSD, HbSE, and HbSO. 

3. Sickle cell trait: heterozygous form of sickle cell ane- 
mia characterized by abnormal red blood cells. Indi- 
viduals are carriers and do not develop the disease. 
Counseling is important, especially if both parents 
have the trait. 

4.Chronic hemolytic anemia (sickle cell anemia): 
hemoglobin is released into plasma with resul- 
tant reduced oxygen delivery to tissues; results from 
bone marrow aplasia, hemolysis, folate deficiency, or 
splenic involvement. 

5. Vasoocclusion from misshapen erythrocytes: results 
in ischemia, occlusion, and infarction of adjacent 
tissue. 

6. Chronic illness that can be fatal. 


Sickle Cell Crisis ile 
l.Acute episodic condition occurring in individuals 
f with sickle cell anemia. 
Signs and symptoms. 
at M F severe from sickle cell clots formed 
in any organ, bone, or joint. 
* Acute abdominal pain from visceral hypoxia. ; 
° Painful swelling of soft tissue of the hands an 
feet (hand-foot syndrome). 
è Persistent headache. ‘iaint 
b.Bone and joint crises: migratory, recurrent J 
Pain; extremity and back pain. 
c. Neurological manifestations: dizziness, 
sions, coma, nystagmus. 
d. Pulmonary pecans syndrome): chest pares 
coughing, dyspnea, tachypnea may OCCUr 


convul- 
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Complications 


l. Vascular: stroke, chronic leg ulcers, bone infarcts 
avascular necrosis of femoral head, hand-and-foot 
syndrome (dactylitis). 

2. Pulmonary hypertension. 

3. Neurologic: paresthesias, cranial nerve palsies, blind- 
ness, hemiplegia. 

4. Renal: enuresis, nocturia, hematuria, renal failure. 

3. Anemic crisis: characterized by rapid drop in hemo- 
globin levels. 

6. Aplastic crisis: characterized by severe anemia; asso- 
Clated with acute viral, bacterial, or fungal infection. 
Increased susceptibility to infection. 

7. Splenic: liver and spleen enlargement, spleen atrophy. 


Medical Interventions 
1. Exchange transfusions of packed red cells in acute 
anemic Crisis or severe anemia. 
2. Medications that stimulate hemoglobin production 
(e.g., hydrooxyurea). 
3. Analgesics or narcotics as needed for pain. 
4, Short-term oxygen therapy in severe anoxia. 
5. Hydration, electrolyte replacement. 
6. Antibiotics for infection control. 
7. Oral anticoagulants to relieve pain of vasoocclu- 
sion; associated with increased risk of bleeding. 
8. Splenectomy may be considered. 
9. Bone marrow transplant in severe cases. 
10. Uremia may require renal transplantation or hemo- 
dialysis. 
11. Stem cell transplant. 


Physical Therapy Goals, Outcomes, and 
Interventions 
1. During sickle cell event, pain control. 

a. Application of warmth is soothing (e.g., hydrother- 


apy). 
b. Relaxation techniques. 


RED FLAG: Cold is contraindicated, as it increases | 


vasoconstriction and sickling. 


2 Exercise and activity training: appropriate for devel- 
opmental level and patient status. 

a. Exercise intolerance common: exaggerated heart 
rate response to exercise, limited peak performance 
in patients with anemia. 

b. Low- to moderate-level exercise indicated. 

c. Ensure adequate fluid intake. 

d. High-level exercise and dehydration may increase 
risk of sickle cell crisis. 
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3. Emotional support and counseling of family. 

4. Patient and family education: avoidance of stressors 
that can precipitate a crisis; teach joint protection 
strategies. 


Hemophilia 


Characteristics 

1. Agroup of bleeding disorders inherited as a sex-linked 
recessive disorder; affects males; females are carriers. 

2. Clotting factor VIII deficiency (hemophilia A) is most 
common; classic hemophilia. 

3. Clotting factor IX deficiency (hemophilia B or Christ- 
mas disease). 

4. Level of severity and rate of spontaneous bleeds varies 
by percentage of clotting factor in blood: mild, mod- 
erate, severe. 

5. Bleeding is spontaneous; maybe atraumatic or trau- 
matic (to include microtrauma); may result in internal 
hemorrhage and hematuria. 

6. Hemarthrosis (bleeding into joint spaces) most com- 
mon in synovial joints: knees, ankles, elbows, hips. 
a. Joint becomes swollen, warm, and painful with 

decreased range of motion (ROM). 

b. Long-term results can include chronic synovitis and 
arthropathy leading to bone and cartilage destruc- 
tion. 

7. Hemorrhage into muscles often affects forearm flex- 
ors, gastrocnemius/soleus, and iliopsoas; results in 
pain and decreased movement. 


Medical Interventions 

1. Blood infusion, factor replacement therapy. 

2. Use of acetaminophen (Tylenol), not aspirin, for pain 
management. 

3. Rest, ice, elevation, functional splinting, and no 
weight-bearing during an acute bleed. 


Complications 
1. Joint contractures. 
a. Hip, knee, elbow flexion; ankle plantar flexion. 
2. Muscle weakness around affected joints. 
3. Leg length discrepancies. 
4. Postural scoliosis. 
5. Decreased aerobic fitness. 
6. Gait deviations. 
a. Equinus gait. 
b. Lack of knee extensor torque. 
7. Activities of daily living (ADL) deficiencies, e.g., elbow 
contractures could affect dressing ability. 


Physical Therapy Examination 
1. Clinical signs and symptoms of acute bleeding epi- 
sodes: decreased ROM, stiffening, pain, swelling, ten- 
; oe heat, prickling or tingling sensations. 
. Pain. 


of motion. i 
3. non should be taken to not increase b] 


eedi 
(intra or extra-articular). l ing 
b. Pain free active or active assist range of Motion 
| preferred over passive range of motion. 
4.Joint deformities, €.8-, genu valgum, rearfoot fore. 


foot. pleat 
Muscle strength; os . om 
5 Functional mobility skills, gait; activity limitation 
dependent on specific joint versus diffuse multijoin 
involvement which can occur with uncontrolled 


bleeding disorders. 
7. Participation restrictions. 


Physical Therapy Interventions. Acute 
Stage i i 

1. RICE: rest, ice, compression, elevation. 

2, Maintain position, prevent deformity. 


Physical Therapy Interventions. 
Subacute Stage After Hemostasis 
1. Factor replacement best done just before treatment. 
2, Isometric exercise and aquatic therapy early. 
3.Pain management: transcutaneous electrical nerve 
stimulation (TENS), massage, relaxation techniques, 
ice, biofeedback. 
4. Active assistive exercise progressing to active, isoki- 
netic, and open chain resistive exercises. 
a. Closed chain exercise may put too much compres- 
sive force through joint. 
b. Important to strengthen hip, knee, elbow exten- 
sors, and ankle dorsiflexors. 
5. Contracture management. 
a. Manual traction, mobilization techniques, serial 


casting, dynamic splinting during the day, resting 
splints at night. 


RED FLAG: Passive stretching is rarely used, due to | 
risk of myositis ossificans. 


6. Functional and 
a. Protective u 
boys during 

b. Temporary 


gait training as needed. 

se of helmets or pads for very young 
ambulation and play. 

use ; 

c. Foot ortho a ambulatory aids as needed. 


ses, shoe inserts ive ta in for 
ankle or foot TANEN , and adhesive taping 


Physical The 


Stage rapy Interventions. Chronic 


~ 


overview 


characteristics 

jA broad group of diseases characterized by rapidly 
proliferating anaplastic cells. 

3, Can involve all body organs; invasive. 

3, Etiology: multiple causative factors are implicated, 

a. Environmental carcinogens: asbestos, smoking oral 
tobacco, ionizing radiation (e.g., x-rays, sun expo- 
sure, petrochemicals, or solvants). 

b. Viral carcinogens: herpes simplex, AIDS. 

c. Genetic factors: hereditary. 

d. Dietary factors: obesity, high-fat diet, diet low in 
vitamins A, C, E. 

e. Psychological factors: chronic stress. 

4. Early warning signs. 

a. Unusual bleeding or discharge. 

b.A lump or thickening of any area, e.g., breast. 

c. Asore that does not heal. 

d. A change in bladder or bowel habits. 

e. Hoarseness or persistent cough. 

f. Indigestion or difficulty swallowing. 

g. Change in size or appearance of a wart or mole. 

h. Unexplained weight loss. 

5. Classification (staging): delineates extent and prog- 
nosis of disease. 

6. Incidence: second leading cause of death in United States. 

7.Prognosis: aggressive treatments have resulted in 
higher cure rates, increased survival times. 

8.Quality of life (maintaining normal function and 
lifestyle) is an important issue. 


Pathophysiol 
l. Tumor Be es an abnormal growth of new 
tissue that is nonfunctional and competes for vital 
blood supply and nutrients. 
‘Benign tumor (neoplasm): localized, slow-growing, 
Usually encapsulated; not invasive. ; “ 
‘Malignant tumor (neoplasm): invasive, rapid gro 
Biving rise to metastasis; can be life-threatening, 
a. Carcinoma: a malignant tumor originating 1 
thelial tissues, e.g., skin, stomach, colon, breast, rec- 
tum. Carcinoma in situ is a premalignant neoplasm 
that has not invaded the basement membrane. * 
Sarcoma: a malignant tumor originating IM eae f 
tive and mesodermal tissues, €-8-/ muscle, bang . 
© Lymphoma: affecting the lymphatic syste™ 8 
Hodgkin's disease, lymphatic leukemia. lood 
d emias and myelomas: affecting the Bene: 
(unrestrained growth of leukocytes) and 
Orming organs (bone marrow). 


epi- 
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4. Metastasis: movement of cancer cells from one body 


part to another; spread is via lymphatic system or 
bloodstream. 


Cancer Staging 
1. Stages describe the extent or severity of a person's 
cancer. Based on primary tumor (T), regional lymph 

node involvement (N), and metastasis (M). 

a. Stage 0: carcinoma in situ. 

b. Stage I: tumor is localized, equal to or less than 
2 cm; has not spread to lymph nodes. 

c. Stage II: tumor is locally advanced; 2 cm to 5 cm 
with or without lymph node involvement. 

d. Stage III: tumor is locally more advanced; spread 
to lymph nodes; cancer is designated stage II or III 
depending upon specific type of cancer. 

e. Stage IV: the tumor has metastasized, or spread to 
other organs throughout the body. 

2. Cancer grades. 

a. Grade I (low-grade): cancer cells resemble normal 
cells (well differentiated) and are slow growing. 

b. Grade II (intermediate-grade): cancer cells look 
more abnormal (moderately differentiated) and 
are slightly faster growing. 

c. Grade III (high-grade): cancer cells are abnor- 
mal (poorly differentiated); grow or spread more 
aggressively. 

d. Grade IV (high-grade): cancer cells are abnormal 
(undifferentiated). 


Medical Interventions 
1. Curative versus palliative (relief of symptoms, e.g., 
pain); can be used singly or in combination. May be 
considered cured if patient does not have a reoccur- 
rence within 5 years after treatment. 
2. Surgery. 
a. Can be curative (tumor removal following biopsy) 
or palliative (to relieve pain, correct obstruction). 
b. Often used in combination with chemotherapy or 
radiation therapy. 
c. Can result in significant functional deficits and 
weakness; edema. 
3. Radiation therapy. 
a. Destroys cancer cells, inhibits cell growth and 
division. 
b. Can be used preoperatively to shrink tumors, pre- 
vent spread. 
c. Can be used postoperatively to kill/prevent resid- 
ual cancer cells from metastasizing. 
4, Chemotherapy. 
a. Drugs can be given orally, subcutaneously, intra- 
muscularly, intravenously, intrathecally (within the 
spinal canal). 
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b. Usually intermittent doses to allow for bone mar- 

row recovery. 
5. Immunotherapy. 

a. Strengthens host's ability to fight cancer cells. 

b. Agents can include interferons, interleukin-2, and 
cytokines. 

c. Bone marrow (stem cell) transplant; follows high 
doses of chemotherapy or radiation that destroys 
both cancer cells and bone marrow cells. 

d. Monoclonal antibodies. 

e. Hormonal therapy. 


RED FLAGS: Local and systemic effects of cancer 

therapy. 

e With radiation therapy, can see pain and fatigue, 
radiation sickness, immunosuppression, fibro- 
sis, burns, delayed wound healing, edema, hair 
loss, nervous system effects (radiation encepha- 
lopathy, neuropathy with unique feature of rapid 
motor weakness that can occur several years after 
radiation). 

e With chemotherapy, can see fatigue, gastrointestinal 
symptoms (anorexia, nausea, vomiting, diarrhea, 
ulcers, hemorrhage), bone marrow suppression 
(anemia, leukopenia, thrombocytopenia), skin 
rashes, neuropathies, phlebitis, and hair loss. 

e With immunotherapy, can see fatigue, weight loss, 
flu-like symptoms (fever, chills), nausea, vomiting, | 
anorexia, fluid retention. 

e With hormonal therapy, can see gastrointestinal 
symptoms, hypertension, steroid-induced diabetes 
and myopathy, weight gain, hot flashes and sweat- 

ing, altered mental status, impotence. 


Palliative and Hospice Care 

1. Palliative care is specialized medical care for people 
living with a serious illness. Focus is on relief from 
symptoms and the stress of illness. 

2. Hospice care is designed to give supportive care to 
people in the final phase of a terminal illness. Focus 
is on comfort and quality of life. 

3. Both include provision of multidisciplinary and sup- 
portive services. 
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Detailed Assessment Based on 

the Patient's 

1. Type and stage of cancer. 

2. Past medical/surgical history. 

3. Medical interventions (e.g, surgery, chemotherapy, 
radiation) and side effects. 

4, Comorbidities and impairments. 


a. Pain (nociceptive, neuropathic, nociplastic/centra) 
sensitization) 
b. Weakness and fatigue (muscular and aerobic). 
c. Mental Health-Anxiety and Depression. 
5. Past and current levels of activity (function) ang 


participation. 


sae pain syndrome: cancer-related pain is a com- 
mon experience, e.g., nerve OF nerve root compres- 
sion, ischemic response to blockage of blood supply, 
bone pain. Sympathetic signs and symptoms may 
accompany moderate to severe pain, e.g., tachycardia, 
hypertension, tachypnea, nausea, vomiting. 

2, Pain at site distal to initial tumor site may suggest 
metastasis. 

3. Iatrogenic pain may result from surgery, radiation, or 
chemotherapy. 


Cancer-Related Fatigue 

1. Most common symptom reported by patients with all 
cancers. 

2. Multiple causative factors: physical and emotional. 
Can use brief fatigue inventory (BFI). 

3. Need to assess impact on quality of life (QOL). 


RED FLAGS: Adverse side effects of cancer treatment. 

e With immunosuppressed patient, monitor vital signs, 
physiological responses to exercise carefully; may see 
elevated HR and BP, dyspnea, pallor, sweating, fatigue. 
Patient is easily fatigued with minimal exertion. 

e Muscle atrophy and weakness: secondary to high 
doses of steroids in many chemotherapy protocols; 
radiation; disuse; or tumor compression/invasion. 


° ROM deficits: particularly with high-dose radia- 
ton around joints, 


i Hematological disruptions. 
o White blood suppression (leukopenia). 
o Platelet suppression and increased bleeding 
(thrombocytopenia). 


o Say blood cell suppression (anemia) with 
iminished aerobic Capacity. 


Educate Pati 
Dis atient 


isease Pro 
cess 
Process, 


and Family About 
end e Rehabilitation Goals: 
Expected Outcomes 


Educa 
l. anea abat A SUpport Patient and Family 
ut disease process, rehabilitation proces* 


interventions 
sa , and expected 
2. Assist in coping me dinle aa, 


I gormities: maintain skin integrity. 


A de for overall patient comfort. 
2. 
ma Control 
elevation of extremities, active ROM. 
1. 


* postoperative compression (elastic bandages, pres- 


pain Control 

j, Pain assessment and education. 
, Manual therapy. 

3 Activity/Exercise as tolerated. 


Maintain or Correct Loss of ROM 
1 Active-assisted/stretching. 
» Active ROM exercises. 


Maintain or Improve Strength 

1. Resistance exercise prescription and programs should 
be individualized and based on examination/evalu- 
ation findings to include detailed review of red flags 
and precautions/contraindications to resistance exer- 
cise (see Red Flag Box and Chapter 6). 

2.Isometric and lightweight isotonic strengthening is 
typically safe for most patients with cancer. 

3,Resistance exercise prescription/evidence (see ACSM 

Exercise Guidelines for Cancer Patients and Survivors, 

2019). 

a. 2 times a week for 2 sets of 12-15 repetitions at 
moderate intensity for patients with reports of 
cancer-related fatigue (Strong Evidence). 

b.2 times a week for 2 sets of 8-15 repetitions at 
moderate to vigorous intensity for patients with 
a goal to improve health-related quality of life 
(Strong Evidence). iA 

C 2-3 times a week for 2 sets of 8-15 repetitions 
at moderate to vigorous intensity for patients 
with a goal to improve physical function (Strong 
Evidence). 

2-3 times a week of progressive, supervised pro- 

fam for major muscle groups that does not 

exacerbate lymphedema (Strong Evidence). i 
-3 times a week of moderate to vigorous resis- 

tance training plus high-impact training (generates 

&round reaction force of 3-4 times body weight) 

4 Aa = 1 year (Moderate Evidence). 

ences, 

ACSM Exercise Guidelines for Cancer ee 
and Survivors, 2019 at https://www.acsm.o7g/ 626 
-S€arch/newsroom/news-releases/ news-detal 

019/11/ 27/ new-infographic-available-exercis® 

Bur elines-cancer-patients-survivors. 

f mpbell KL et al. Exercise Guidelines for =a 

OTS: consensus statement from internationa 


+ioning ate 
pos de for proper positioning to prevent or correct 
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multidisciplina i 
ry roundtable. Med Sci S Exerc. 
2019 Nov: 51(11): 2375-2390. ‘oF 


c iti 
See Chapter 6, Table 6-5 for additional information 
on resistance exercise. 


RED FLAGS: Patients with significant bony metasta- 
ses, osteoporosis, or low platelet counts (<20,000). 
* AROM, ADL exercise only. 


z Weight-bearing may be restricted secondary to 
primary/secondary bone tumors or osteopenia; 
provide appropriate ambulatory aids, orthoses. 

* High risk of vertebral compression and other frac- 
tures with metastatic disease. Use light exercise 


only and avoid movements that force overpressure 
at end range. 


Improve Aerobic Capacity 

1.Formal aerobic exercise testing is important for 
patients with a current or past history of cancer. 

2. Exercise prescription should be individualized and 
matched to the patient's level of function and desired 
goals (See ACSM Exercise Guidelines for Cancer 
Patients and Survivors, 2019). 

a. 3 times a week, 30 minute sessions at moderate 
intensity (40%-59% heart rate reserve or VO,R) 
for patients with cancer-related fatigue (Strong 
Evidence). 

b. 2-3 times a week, 30-60 minute sessions at moder- 
ate to vigorous intensity (60%-80% heart rater or 
VO,R) for patients with the goal to improve health- 
related quality of life (Strong Evidence). 

c. 3 times a week, 30-60 minute sessions at moder- 
ate to vigorous intensity (60%-80% heart rater or 
VO,,R) for patients with the goal to improve physi- 
cal function, anxiety, and depression (Strong Evi- 
dence). 

d. 3-4 times a week, 30-40 minute sessions at mod- 
erate intensity (40%-59% heart rate reserve or 
VO,R) for patients’ with the goal of improving 
sleep (Moderate Evidence). 

e. Intensity—Start at low to moderate intensities 
(40%-59% heart rate reserve or VO,R) and pro- 
gress to vigorous intensity (60%-80% heart rate or 
VOR) based on patient's tolerance and goals. 

f Monitor exertion (Borg rating of perceived exer- 
tion) and fatigue levels closely. Start slowly, pro- 
gress incrementally, avoid exhaustion. 


3. References. 


a. ACSM Exercise Guidelines for Cancer Patients 
and Survivors, 2019 at https://www.acsm.org/read 
_research/newsroom/news-releases/news-detail 
/201 9/11 /27/new-infographic-available-exercise 
-guidelines-cancer-patients-survivors. 

b. Campbell KL et al. Exercise Guidelines for Cancer 
Survivors: Consensus Statement from International 
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Multidisciplinary Roundtable. Med Sct Sports Exerc. 


9019 Nov; 51(11): 2375-2390. 
c. See Chapter 6, Table 6-6 for additional information 


on aerobic exercise. 
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Exercise Contraindications/Precautions 

1. Exercise recommendations will vary based on indi- 
vidual patients and their past and present medical 
history. 

2. Review lab values prior to b 
tion or treatment session. Ta 
guidelines based on lab values. 


Table 8-1 


“Exercise Guidelines Based on Lab Values 4 


eginning each examina- 
ble 8-1 presents exercise 


Platelet count 
:150,000-450,000 cells/ Normal activity, 
mm? unrestrich 
50,000-150,000 Some limitations 
30,000-50,000 Moderate exercise 
20,000-30,000 Light exercise 
<20,000 ROM, ADLs, walking 
with physician 
approva 
Complete Blood Count 
‘White Blood Cell Count 
| (WBC) 
4800-10,800 cells/mm? 
| >5000 Light or regular 
| exercise 
| <5000 with fever No exercise 
| <1000 No exercise; protective 
: mask required 
Hemoglobin (Hgb) 
Women 12-16 g/dL Normal activity, 
Men 13-18 g/dl unrestricted 
>10 Regular exercise 
<8-10 Light exercise 
<8 No exercise 
‘Hemtocrit (HCT) % of 
| RBC of whole blood 
‘Women 37%-48% Normal activi 
ty, 
‘Men 45%-52% unrestricted 
| >25% Light or regular 
| exercise 
) <25% No exercise 


Adopted from Goodman C, Fuller K. Pathology: Im ications for j 
(Therapist, 4th ed. St Lovis, Elsevier, 2014. ea 


iÁ 
n 


gs: Contraindications to exercise: 
i thera or withi 
e Day of intravenous chemo py ithin 


t. 
24 hours of treatment. — 
ə Severe reaction to radiation therapy. 
e Acute infection or febrile illness (temp. >100°F). 
vomiting or diarrhea within 


e Severe nausea, p 
ion, poor nutrition. 


24-36 hours, dehydratio 
e Unusual or extreme fatigue, muscular weakness, 


RED FLA 


recent bone pain. 

ə Chest pain, rapid or slow HR, elevated BP, swelling 
of ankles. | 

ə Severe dyspnea, pain 


wheezing. 
e Dizziness/lightheadedness, 


sion, blurred vision, ataxia. 


3. Patients with low platelets (PLT) may experience 
shortness of breath, excessive fatigue, possibly angina. 
Patients may develop petechiae, purpura, ecchymoses, 
hematuria, anemia, and hematochezia. Patients with 
critically low PLT (<10,000/mm) may experience 
spontaneous bleeding. 

4. Patients with neutropenia (decreased neutrophils in 
blood) are at increased risk for infection. Adhere to 
infection control guidelines. 

5. Patients with bony metastases have increased risk of 
pathological fractures. Manual muscle testing, pro- 
gressive resistive exercises, and high-stress activities 
should be avoided. 

6. Recognize cancer-specific emergencies (sudden loss 
of limb function, spinal cord compression, fever in 
immune-compromised patients, superior vena cava 
syndrome). Initiate plan for emergency situation. 


on deep breath, cough/ 


disorientation, confu- 


Specific Consid i 
erations f i 
Programs or Exercise 
1. Postmastectomy. 
a. ian i restoration of pain-free full ROM of the 
; , prevention/reductio ra- 
; tion of findion n of edema, resto 
. Early postoperati 
ative exercise i : 
cols as early as Day 1 s stressed: some proto- 
2. Hers marrow transplant 
. Experie 
ity: AG hospitalization and inactiv- 
and radioth : days; prolonged chemotherapy 
erapy, strict isolation. 


b. Focus is 
On restoration 
of ing the 
effects of deconditioning imitans 


® se is a š > 

with contraind nts 
ge counts 20,000 or | aie od oat 
0,000-50,000 ess; use caution Wi 
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A cal Agents (See Chapter 11) 
) 


p LAGS: Thermal agents (hot packs, paraffin baths, 
A 'herapy); deep heating agents (ultrasound, dia- 
y), and hydrotherapy may be contraindicated. 

not use directly over tumor., 
po not use over dysvascular tissue: tissue exposed 
to radiation therapy. P 

, Do not use with individuals with decreased sensi- 
sivity to temperature or pain in affected area. 


* Do not use 
hemorrhage, 
therapy, 


f] $ é s * 
Do not use with acute injury, inflammation, 
wounds. 


in areas of increased bleeding or 
typically the result of corticosteroid 


open 


RED FLAGS: Cryotherapy. 


° Do not use with patients with insensitivity to cold 
or delayed wound healing. 


e Do not use over dysvascular tissue: tissue exposed 
to radiation therapy. 
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Psychiatric Conditions 


Mental Health C 


https://www.nin 
health/topics/) i 


N o a E 
a 
Ea 


A ag be _ 88 
jd | h b | “~ 7 rat > 
R ESB ES Bel 
a Be 7 


= 


Anxiety Disorders 

|.Anxiety is often a normal response to tension, con- 
flict, or stress, and may temporarily result in feelings 
of apprehension, worry, or uneasiness. 

2. The degree of anxiety is related to degree of perceived 
threat and capacity to engage behaviors that can 
reduce anxiety. 

3.Anxiety can be constructive and stimulate an indi- 
vidual toward purposeful activity or it may lead to 
ongoing anxiety disorders in the form of generalized 
anxiety, pain attacks, phobias, or obessive-complusive 
disorders, 

4. Generalized anxiety disorder results in ongoing symp- 
toms of restlessness, difficulty concentrating, irritabil- 
ity, muscle tension, and difficulty controlling feelings 
of worry, 

5. Panic attacks: acute, intense anxiety OT terror, may be 
uncontrollable, accompanied by sympathetic signs 

èg. increased heart rate, dyspnea, hyperventilation, 
mouth, nausea, palpitations), loss of mental con- 
Tol, sense of impending death. 
‘‘Nobias: excessive and unreasonable fear leads to 
Avoidance behaviors, e.g., agoraphobia (fear of being 
3 alone or in public places). Haale 
“~Sessive-compulsive behavior: persistent anxiety 1S 
manifested by repetitive, stereotypic acts; behaviors 
mterfere with social functioning, €.8~ hand washing, 
Sunting, and touching. 


D . 
| Pression (Mood Disorder) 


` À tered mood characterized by morbid sadness, dejec- 
On, sense of melancholy. Can be a chronic, relapsing 
disorder, 


2. Management. 


a. Treatment: pharmacologic (e.g., tricyclic antide- 
pressant drugs) and/or cognitive behavior therapy 


RED FLAG: Patients on antidepressant medications 
may exhibit disturbed balance, postural hypotension, 
increased risk for falls and fractures, increased HR 
and risk of dysrhythmias, and seizures. 


3. Physical therapy interventions. 

a. Maintain a positive attitude, consistently demon- 
strate warmth and interest. 

b. Acknowledge depression, provide hope. 

c. Use positive reinforcement, build in successful 
treatment experiences. 

d. Involve the patient in treatment decisions. 

e. Avoid excessive cheerfulness. 

f. Take all suicidal thoughts and actions seriously. 

g. NIH 5 steps for someone in emotional pain 
(https://www.nimh.nih.gov/health/topics/suicide 
-prevention): 

e Ask-"Are you thinking about hurting or killing 
yourself” 

e Keep Them Safe-Remove access to unsafe items 
or places. 

e Be There-Listen and acknowledge the individu- 
al's thoughts and feelings. 

e Help Them Connect-Critical to make contact with 
a trusted individual and professional (National Sui- 
cide Prevention Lifeline at 1-800-273-TALK [8255]). 

e Stay Connected-Research shows suicide deaths goes 
down when someone follows up an at-risk person. 


Bipolar Disorder (Mood Disorder) 

1.A disorder characterized by mood swings from 
depression to mania. S 
2. Often intense outbursts, high energy and activity, 
excessive euphoria, decreased need for sleep, unreal- 

istic beliefs, distractibility, poor judgment, denial. 
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3. Followed by extreme depression (see depression 


symptoms). 
4. Treatment is pharmacological (e.g. lithium carbonate). 


Personality Disorders 

1. Antisocial personality disorder: individual has a long- 
term pattern of manipulating, exploiting, or violating 
the rights of others. This behavior is often criminal. 

2. Borderline personality disorder: individual has vary- 
ing moods, impulsive actions and problems with 
relationships; may experience intense episodes of 
anger, depression, and anxiety that can last from a few 
hours to days. 

3. Narcissistic personality disorder: individual has 
inflated sense of their own importance, troubled rela- 
tionships, a deep need for excessive admiration, and 
a lack of empathy for others. 

4. Avoidant personality disorder: individual has feelings 
of extreme social inhibition and sensitivity to nega- 
tive criticism and rejection. 


Post-Traumatic Stress Disorder 
(PTSD) 
1. Exposure to a traumatic event produces a variety of 
stress-related symptoms. 
2.PTSD symptoms. 
a. Reexperiencing the traumatic event. 
b. Psychic numbing with reduced responsiveness. 
c. Detachment from the external world; survival guilt. 
d. Exaggerated autonomic arousal, hyperalertness. 
e. Disturbed sleeping. 
f. Ongoing irritability. 
g. Impaired memory and concentration. 
3. PTSD can be acute (symptoms last <3 months) or 
chronic (3 months or longer); onset can also be delayed. 
4. Symptoms should not be ignored. A mental health 
consultation is indicated. 


Schizophrenia (Psychotic Disorder) 

1.A group of disorders characterized by disruptions in 
thought patterns; of unknown etiology; a biochemi- 
cal imbalance in the brain. 

2. Symptoms. 

a. Disordered thinking: fragmented thoughts, errors 
of logic, delusions, poor judgment, memory. 

b. Disordered speech: may be coherent but unintel- 
ligible, incoherent, or mute. 

c. Disordered perception: hallucinations and delu- 
sions. 

d. Inappropriateness of affect: withdrawal of interest 
from other people and from the outside world; loss 
of self-identity, self-direction; disordered interper- 
sonal relations. 

e. Functional disturbances: inability to function in 
daily life and work. 

f. Little insight into problems and behavior. 


3, Paranoia: a type of schizophrenic disorder character, 
“ized by feelings of extreme suspiciousness, persecution 
grandiosity (feelings of power or great wealth), OF jeal 
ousy; withdrawal of all emotional contact with oth | 
‘onia: a type of schizophrenic disorder chara. 

4, Catatonia. r stupor; unresponsiveness; = 


: m o 
terized by muts 
atonic posturing (remains fixed, unable to Move or 


talk for extended periods). 


Psychosomatic Disorders (Somatoform 


Disorders) 
1. Physical signs Or diseases that are related to emotiona] 


causes, €g., psychosocial stress. 


2, Characteristics. i 
a. Cannot be explained by identifiable disease pro- 


cess or underlying pathology. 

b. Not under voluntary control; provides a means of 
coping with anxiety and stress. 

c. Patient is frequently indifferent to symptoms. 

3. Types. 

a. Functional neurologic symptom disorder (aka func- 
tional neurologic syndrome; functional neurologic dis- 
order; conversion disorder [past terminology] ): patient 
experiences neurological symptoms (e.g., weakness, 
paralysis, sensory symptoms) without evidence of spe- 
cific neurological disease or other medical condition. 
e Symptoms are real and can cause significant loss 

of function and emotional distress; symptoms 
can vary in severity and fluctuate or be persistent. 

e Cause is unknown; may be triggered by psycho- 
logical or physical trauma, or stress. 

e Treatment involves PT or OT for movement and 
functional symptoms; psychiatric treatment (e.g, 
cognitive behavioral therapy). 

4. Functional neurologic symptom disorder management. 
a. Physical symptoms are real: treat the patient as you 
would any other patient with similar symptoms. 

b, Provide a supportive environment. 

c. Identify primary gain (internal conflicts); assist 
patient in learning new, alternative methods of 
stress management. 

j E secondary gains (additional advantages 

Oe ON, sympathy); do not reinforce. 


e. Provide encoura 
ement tal 
person. 8 and support for the to 


5. Reference: Perez DL et al. 
motor functional Neurolo 
momentum. J Neurol Ney 


(2021). Decade of progress in 
gical disorder: continuing the 
rosurg Psychiatry, 15, 323-953. 


Grief Procecc 
hes a 


Characteristics 


1. An emotional 
with a loss, ar rocess by which an individual deals 


or function, of a significant loved one, body pat 


aj 
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Nteracti P 
raction sychological/ sychiatric Conditi 


-atic symptoms: €B., fatigue, sighing, h l 

somal anorexia insomnia. S ee: 

pchological symptoms: eg., sorrow, 

se et, guilt, anger, irritability, depression, 
aa ution May take months or years, 

n 


discomfort, 


otages : beli f- b bili 

sock a d disbelief; inability to comprehend loss, 
k d awareness and anguish; crying or anger is 
ip common. 

j Mourning, 

i Resolution of loss. 

ș Įdealization of lost person or function, 


Management 

\. Provide support and understanding of the grief 
process. 

3. Encourage expression of feelings, memories. 

3 Respect privacy, cultural or religious customs. 


a $ 
- = 


Death and Dy 


End of Life Changes 

|. Decreasing activity and physical functioning. 

2. Emotional and spiritual concerns. 

3. Withdrawal from the social and physical world. 

4. Disorientation and confusion common. 

5.Terminal agitation may occur; individual becomes 


restless and agitated. 
6. Many become unconscious in last few hours or days 


before death. 


Five Stages of Death and Dying 

(Kubler-Ross and Colleagues) 

l. Denial: patients insist they are fine, joke about them- 
selves, are not motivated to participate in treatment. 
a. Allow denial: denial is a protective compensatory 

mechanism necessary until such time as the patient 
is ready to face his/her illness. . 
b. Provide opportunities for patient to question, 
front illness and impending death. eee 
2.Anger, resentment: patients may become disruptive, 
lame others. 
a. Be supportive: allow patient to express anger, 
sae resentment. 
‘Encourage focus on coping strategies. 
Bargaining: patients ee for time to Ours 
ife tasks; turn to religion or other individuals, ma 
Promises in return for function. thful 
à. Provide accurate information, honest, "U 
answers. 
‘Depression: patients acknowledge impending ie 
Withdraw from life; demonstrate an overwhelming 
sense of loss, low motivation. 
à Observe closely for suicidal ideation. 


con- 


frus- 


b. Allay fears an 
isolation, 


C. Assist j ‘di 
$ ei in providing for comfort of the patient. 
ptance and preparation for death: acceptance 


of their conditi 
ition; relate more to their fami 
plans for the fu $ eir family, make 


d anxieties, especially loneliness and 


Management 


1. Support patient and family during each stage. 


. Maintain ho i i 
l pe without supporting unrealistic expec- 
tations. K P ail 


Interventions 


Physical Therapist’s Role 

1. Motivate patients, manage the human side of reha- 
bilitation. 

2. Establish boundaries of the professional relationship: 
identify problems, expectations, purpose, roles, and 
responsibilities. 

3. Provide empathic understanding: the capacity to 
understand what your patient is experiencing from 
that patient's perspective. 

a. Recognize losses; allow opportunity to mourn “old 
self.” 

b. Ask open-ended questions that reflect what the 
patient is feeling. 

e Empathetic response; e.g., “It sounds like you are 
worried and anxious about your pain and are try- 
ing your best.” 

4, Set realistic, meaningful goals; involve the patient and 
family in the goal-setting process; self-determination 
is important. 

5. Set realistic time frames for the rehabilitation pro- 
gram; recognize symptoms, stages of the grief process 
or death and dying and adjust accordingly. 

6. Recognize and reinforce healthy, positive, socially 
appropriate behaviors; allow the patient to experience 
success. 


7. Recognize secondary gains, unacceptable behaviors; 
do not reinforce (e.g, malingering behaviors such as 
avoidance of work). 

8. Provide an environment conducive to the patient's 
emotional state, learning, and optimal function. 

a. Provide a message of hope tempered with realism. 

b. Keep patients informed. 

c. Lay adequate groundwork or preparation for 
expected changes or discharge. 

d. Help to reestablish personal dignity and self-worth; 
acknowledge whole person. | 

9, Help patients identify feelings, successful coping 
strategies, recognize successful conflict resolution and 
rehabilitation gains. 

a. Stress ability to overcome major obstacles. eN 
b. Stress that the process is unique and highly indi- 


vidualized. 
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Anatomy/Physiology (See Figure 8-1) 

|. The gastrointestinal (GI) tract is a long, hollow tube 
extending from the mouth to the anus. Ingested foods 
and fluids are broken down into molecules that are 
absorbed and used by the body, while waste products 
are eliminated. 

a. The upper GI tract consists of the mouth, esopha- 
gus, and stomach and functions for ingestion and 
initial digestion of food. 

b. The middle GI tract is the small intestine (duode- 
num, jejunum, and ileum). The major digestive 
and absorption (nutrients) processes occur here. 

c. The lower GI tract consists of the large intestine 
(cecum, colon, and rectum), with primary func- 
tions that include absorption of water and electro- 
lytes, storage, and elimination of waste products. 


o- 


Teeth 
Tongue 


Salivary {= Esophagus 


Glands 


+- Stomach 


Spleen 


Ascending 
Colon 


Descending 
Coion 


alan Gastrointestinal system anterior 
view. 


d. Accessory organs aid in digestion by producing 
digestive secretions and include the salivary glands 
liver, and pancreas. l 

2. GI motility propels food and fluids through the c] 
system and is provided by rhythmic, intermittent 
contractions (peristaltic movements) of smooth mug. 
cle (except for pharynx and upper one-third of the 
esophagus). 

3. Neural control is achieved by the enteric nervoys 
system, a division of the autonomic nervous system 
(ANS). Both sympathetic and parasympathetic plex. 
uses extend along the length of the GI wall. Vagova- 
gal (mediated by the vagus nerve) reflexes control the 
secretions and motility of the GI tract. 

4. Major GI hormones include cholecystokinin, gastrin, 
and secretin. 


Abdominal Quadrants and Associated 

Organs 

1. Figure 8-2 shows location of organs within the vari- 
ous quadrants. 

2. Correlating organ location with pain referral patterns 
(Figure 2-47) is required for accurate differential diag- 
nosis. 


Signs and Symptoms Common to 
Many Types of GI Disorders 
1. Dysphagia refers to difficulty in swallowing. 

a. Patients experience choking, coughing, or abnor- 
mal sensations of food sticking in the back of the 
throat or esophagus. 

b. Numerous conditions can cause dysphagia, includ- 
ing lesions of the CNS (stroke, Alzheimer’s disease, 
Parkinson’s disease), esophageal and gastric disor 
der s (GERD, cancer), arthritis of cervical spine, swell- 
ing and scleroderma. 

c. Achalasia is a condition in which the lower esopha- 
geal sphincter fails to relax and food is trapped 1” 
the esophagus. 

2. Heartburn is a painful burning sensation felt in the 
esophagus in the midepigastric area behind the stef- 
num or in the throat. 


a. It is typically caused by reflux of gastric contents 
into the esophagus, 

b. Certain foods (fatty foods, citrus foods, chocolaté 
Sin: alcohol, coffee, caffeine), increase 
À dominal pressure (food, tight clothing back 
aunp art, Pregnancy), and certain positions/ move 

ents (bending over or lying down after a larg 

meal) can aggravate heartburn. 


Right Upper Quadrant(RUQ): 
Gall Bladder, Right Lobe of Liver, 
Small intestine, Transverse/ 


Ascending Colon, Right Kidney 


Right Lower Quadrant(RLQ): 
Appendix, lower ascending 
colon/small intestine, Right 
ureter, & Right ovary 9, 
Right spermatic cord ĝ 


Gastrointestinal System 385 


Left Upper Quadrant(LUQ): Left 
Lobe of Liver, Stomach, Spleen, 
Pancreas, Small intestine, 
Transvers/Descending Colon & 
Left Kidney 


Left Lower 
Quadrant(LLQ): Large 
portion of small intestine, 
Descending Colon, Left 
ureter, Left ovary Q, Left 
spermatic cord & 


arctica Quadrants and respective organs. 


3.Nausea and vomiting. Nausea is an unpleasant 
sensation that signals stimulation of medullary vom- 
iting center and often precedes vomiting. Vomiting is 
the forceful oral expulsion of abdominal contents. 

a. Nausea and vomiting can be triggered by many 
different causes including food, drugs, hypoxia, 
shock, inflammation of abdominal organs, disten- 
tion, irritation of the GI tract (virus, blood), and 
motion sickness. 

b. Prolonged vomiting can produce fluid and electro- 
lyte imbalance and can result in pulmonary aspira- 


e Single rooms are used whenever possible. 

e Contact precautions are mandatory including 
hand washing, gown, and gloves. 

e Any equipment or device used by the therapist 
that is not disposable or patient-dedicated must 
be thoroughly cleaned with chlorine bleach or 
E.P.A.-approved spore-killing disinfectant. This 
might include stethoscopes, goniometers, ambu- 
latory aids, exercise devices, etc. 

e C. diff can be treated with antibiotics; in severe 
cases, surgery may be required. 
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5. Constipation is a decrease in normal elimina- 


tion and mucosal or GI damage. : l 
tion with excessively hard, dry stools and difficult 


4. Diarrhea is the passage of frequent, watery, unformed on wit 
stools. The amount of fluid loss determines the sever- elimination. 


ity of the illness. a. Constipation causes increased bowel pressure and 


a. Dehydration, electrolyte imbalance, dizziness, 
thirst, and weight loss are common complications 
of prolonged diarrhea. 

. Numerous conditions can trigger diarrhea, includ- 
ing infectious organisms (Escherichia coli, rotavirus, 
Salmonella), dysentery, diabetic enteropathy, irrita- 
ble bowel syndrome, hyperthyroidism, neoplasm, 
and diverticulitis. Diet, medications, and strenuous 
exercise can also cause diarrhea. 

© Clostridium difficile (C. diff) is an infectious bacteria 
that can result in life-threatening diarrhea. Symp- 
toms include watery diarrhea, fever, loss of appe- 

Ute, nausea, and belly pain and tenderness. 

° Very Prevalent in hospitals and long-term care 
facilities among the elderly following antibiotic 
treatment. 

* Can spread from person-to-person on CO 
nated equipment and on the hands of heal 
Providers. 

° Can also affect others that are neither high-risk 


nor on antibiotics. 


ntami- 
th care 


lower abdominal discomfort. 


b. Many different factors can trigger constipation, 


including a diet lacking in bulk and fiber, inad- 
equate consumption of fluids, sedentary lifestyle, 
increasing age, and drugs (opiates, antidepres- 
sants, calcium channel blockers, anticholinergics). 


.Numerous conditions can cause constipation 


including hypothyroidism, diverticular disease, 
irritable bowel syndrome, Parkinson's disease, spi- 
nal cord injury, tumors, bowel obstruction, and rec- 
tal lesions. 


d. Obstipation is intractable constipation with result- 


ing fecal impaction or inability to pass gas and 
the retention of hard, dry stools in the rectum 
and colon. Impaction can cause partial or com- 
plete bowel obstruction. The patient may exhibit 
a history of watery diarrhea, fecal soiling, and fecal 
incontinence. Removal of the fecal mass is indi- 
cated. Can be seen in postsurgical patients, those 
taking long-term opiates, or individuals with spinal 
cord injuries. 
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RED FLAG: Constipation can cause abdominal pain 
and tenderness in the anterior hip, groin, or thigh 
regions, 


e. Constipation may develop as a result of muscle 
guarding and splinting; e.g., in the patient with low 
back pain. 

5. Anorexia is the loss of appetite with an inability to 
eat. It is associated with anxiety, fear, and depression 
along with a number of different disease states and 
drugs. 

a. Anorexia nervosa is a disorder characterized by pro- 
longed loss of appetite and inability to eat. Indi- 
viduals exhibit emaciation, emotional disturbance 
concerning body image, and fear of gaining weight. 
It is common in adolescent girls, who may also 
exhibit amenorrhea. Key concerns include nutri- 
tional and electrolyte imbalances leading to multi- 
system issues (neuropathy, arrhythmias). 

7. Abdominal pain. 

a. Abdominal pain is common in GI conditions. Can 
result from inflammation, ischemia, or mechanical 
stretching. Visceral pain can occur in the epigastric 
region (T3-T5 sympathetic nerve distribution), the 
periumbilical region (T10 sympathetic nerve dis- 
tribution), and the lower abdominal-hypogastric 
region (T10-L2 sympathetic nerve distribution). 

b. Abdominal pain is generally aggravated by cough- 
ing, sneezing, or straining. 


RED FLAGS: Referred GI pain patterns (see Figure 

| 2-47, Pain referred from viscera). 

e Visceral pain from the esophagus can refer to the 
midback. 

e Midthoracic spine pain (nerve root pain) can 
appear as esophageal pain. 

e Visceral pain from the liver, diaphragm, or pericar- 
dium can refer to the shoulder. 

e Visceral pain from the gallbladder, stomach, pan- 
creas, or small intestine can refer to the midback | 
and scapular regions. 

e Visceral pain from the colon, appendix, or pelvic 

viscera can refer to the pelvis, low back, or sacrum. 


| 8. GI bleeding is evidenced by blood appearing in vomi- 

tus or feces. 

a. It can result from erosive gastritis, peptic ulcers, 
prolonged use of NSAIDs, and chronic alcohol use. 

b. Blood in vomit is consistent with oral or acute 
esophageal bleeding. 

c. Vomit that looks like coffee grounds is consistent 
with gastric ulcers, gastritis, or esophageal cancer. 
d. Small amount of blood in feces requires stool testing. 
e. Stool: bright red blood is more consistent with lower 
colon/rectum disorders; tarry or black stools are 
more consistent with upper digestive tract disorders. 


Hepatobiliary System M 


Liver 
1. Hepatitis. 
a. Characteristics. 

e Inflammation of the liver; may be caused by viral 
or bacterial infection; chemical agents (alcohol 
drugs, toxins, herbals); autoimmune hepatitis. 
biliary cirrhosis and metabolic disorders such ag 
Wilson's disease. 

e Types. 

o Hepatitis A virus (HAV, acute infectious hepatitis). 

— Transmission is primarily through fecal-oraj 
route; contracted through contaminated 
food or water, or person-to-person contact 
(infected food handlers). 

~ An acute illness (not chronic): can range in 
severity from mild to severe. 

— Prevention: good personal hygiene, hand 
washing, sanitation; immunization (vaccine). 

o Hepatitis B virus (HBV, serum hepatitis), 

— Transmission from blood, body fluids, or 
body tissues, through blood transfusion, oral 
or sexual contact with a person infected with 
HBV or contaminated needles. 

- Can range in severity from mild (acute, last- 
ing a few weeks) to severe (chronic, lifelong). 

— Prevention: education, use of disposable 
needles, screening of blood donors; precau- 
tions for health care workers; immunization 
(vaccine). 

o Hepatitis C virus (HCV). 

- Transmission is same as for HBV (post- 
transfusion or needle sharing are the most 
common routes). 

— Can be acute or chronic. 

o Hepatitis D (HDV). 

— Hepatitis D is dependent upon having 
Hepatitis B. 

~ The prognosis is poor, and patients often 
present with fulminant liver failure. 

b. Clinical signs and symptoms. 

° Initial (preicteric phase): low-grade fever, ano- 
rexia, nausea, vomiting, diarrhea, fatigue, malaise, 
headache, abdominal tenderness, and myalgia 
and arthralgia. 

° Jaundice (icteric) phase: fever, jaundice, enlarged 
liver with tenderness; abatement of earlier symp- 

x oe Ak dea or dark urine. _ 4 

ce ues: hepatic transaminases an 

bilirubin. 

e Course: variable. 

: eee from several weeks to months, 
: HBV and HCV may lead to chron! 


liver infection, including necrosis, cirrhosis, 
and liver failure. 


-M edical interventions. 

» No specific treatment for acute viral hepati- 
tis; treatment is symptomatic, e.g., IV fluids, 
gesics. 

» Chronic hepatitis: direct acting antivirals are the 
main therapy. 

e Viral hepatitis is the leading cause of liver cancer 
and common reason for liver transplantation. 

2. Cirrhosis. en 

a, Irreversible chronic injury of the hepatic paren- 
chyma as a result of chronic hepatitis. 

b. Clinical manifestations include jaundice, peripheral 
edema, Dupuytren’s contracture, palmar erythema, 
angiomas, hepatomegaly, splenomegaly, and ascites 
(accumulation of fluid in the peritoneal Cavity). 

c. Pharmacotherapy includes furosemide (Lasix) or 
spironolactone (potassium-sparing diuretic). 

d.Paracentesis drainage can be used to remove 
peritoneal fluid. 

e. Late complication may be hepatic encephalopathy. 
e Neuropsychiatric abnormalities with personality 

changes, intellectual impairment, depressed lev- 
els of consciousness, slurred speech, and slowed 
movement. 

o Asterixis (‘liver flap”) is myoclonus of the hand with 
the wrist in extension. A result of the liver unable 
to convert ammonia to urea. It is a characteristic of 
hepatic encephalopathy as well as other disorders 
such as drug overdose and Wilson's disease. 

e Lactulose can be used to increase bowel move- 
ments and excrete ammonia in the stool. 


Gallbladder 

1. Cholelithiasis or gallstones present in the gallbladder. 
a. Often asymptomatic and no intervention needed. 
b. If gallstones block the common bile duct, biliary 

colic can result. Characterized by pain in the RUQ 
with radiation to the right scapula. Can worsen after 
a fatty meal. 

2. Cholecystitis is a partial or complete obstruction of 
the common bile duct resulting in inflammation of 
the gallbladder. 

a. Severe RUQ pain radiating to the right scapula. 
Nausea, vomiting, or low grade fever possible. ` 
Positive Murphy’s sign. Palpate near right subcos z 

margin as patient takes a deep breath. Pain is elicite i. 
© Interventions include both nonsurgical and surgl- 

cal (cholecystectomy) options. 

Pancer eas 
“Acute Pancteatitis. 

* Caused by gallstones, alcoholism, substance abuse, 
and more. Fer 
* Characterized by acute “bandlike” pain, which 
radiate to the back and is worse in supine ge a 
ay be accompanied by hypotension. tachycar 
nausea, vomiting. 
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d. Intervention is IV fluids, 
occasionally surgery, 
2. Chronic pancreatitis, 
a. Epigastric and LUQ pain. 


. Ci aracterized by anorexia, nausea, vomiting, con- 
stipation, flatulence, weight loss, and steatorrhea 
(greasy stools). 

c. Intervention consists of dietary modification, pain 
control, and supplemental pancreatic enzymes. 
3. Pancreatic cancer. 


a. Often minimal or no symptoms until the disease 
is advanced. 


b. Later symptoms include abdominal pain that radi- 


ates to the back, unexplained weight loss, jaundice, 
dark-colored urine, light-colored stool, and fatigue. 


Pain control, NPO, and 


Esophagus 


Gastroesophageal Reflux Disease 

(GERD) 

1. Caused by reflux or backward movement of gastric 
contents of the stomach into the esophagus, produc- 
ing heartburn. 

2. Results from failure of the lower esophageal sphincter 
to regulate flow of food from the esophagus into the 
stomach and increased gastric pressure. 

3.The diaphragm that surrounds the esophagus and 
oblique muscles also contributes to antireflux function. 

4. Over time, acidic gastric fluids (pH <4) damage the 
esophagus, producing reflux esophagitis. 

5. Heartburn commonly occurs 30-60 minutes after eat- 
ing and at night when lying down (nocturnal reflux). 


RED FLAGS: Esophageal Pain 
e Atypical pain may present as head, neck, or chest pain. 


e Esophageal pain is sometimes mistaken for heart 
attack; it is unrelated to activity. 


a. Respiratory symptoms can occur, including wheez- 
ing and chronic cough due to microaspiration, 
laryngeal injury, and vagus-mediated bronchos- 
pasm. Hoarseness can also result from chronic 
inflammation of the vocal cords. 

6. Complications include strictures and Barrett's esoph- 
agus (a precancerous state). 

7. Physical therapy interventions. 

a. Positional changes from full supine to modified, 
more upright positions are indicated. 

b. Avoid positions (supine or declined) or exercises 
(jogging, jumping) that exacerbate symptoms. 

8. Lifestyle modifications include avoiding large meals 
and certain foods; sleeping with head elevated; 
medications include acid-suppressing proton pump 
inhibitors (PPIs) (eg. Prilosec), H2 blockers (e.g. 
famotidine [Pepcid], cimetidine [Tagamet]), and ant- 
acids (e.g., Tums). In severe cases, surgery is an option. 


© 
> 
® 
G 
= 
D 
| 
© 
O 
-j 
p 


388  THerapvEo « Other Systems 


Hiatal Hernia 

1. Protrusion of the stomach upward through the dia- 
phragm (rolling hiatal hernia) or displacement of 
both the stomach and gastroesophageal junction 
upward into the thorax (sliding hiatal hernia). 

| 2. May be congenital or acquired. 

3. Symptoms include heartburn from GERD. 

_ 4. Conservative or symptomatic treatment is the same as 

for GERD. Surgery may be indicated. 


Esophageal Cancer 
_ 1. Risk factors: history of GERD, smoking, alcohol, Bar- 
rett's esophagus, diet, males. 
_ 2. Symptoms: dysphagia, unexplained weight loss, chest 
pain/pressure, worsening indigestion, coughing/ 
hoarseness. 


Stomech 


_ Gastritis 

1. Inflammation of the stomach mucosa. Gastritis can 
be acute or chronic. 

2.Acute gastritis is caused by severe burns, aspirin or 
other NSAIDs, corticosteroids, food allergies, or viral 
or bacterial infections. Hemorrhagic bleeding can 
occur. 

3. Symptoms include anorexia, nausea, vomiting, and pain. 

_ 4. Chronic gastritis occurs with certain diseases such as 

peptic ulcer, bacterial infection caused by Helicobacter 

pylori, stomach cancer, pernicious anemia or with auto- 

immune disorders (thyroid disease, Addison’s disease). 


RED FLAG: Patients taking NSAIDs long term should 
| be monitored carefully for stomach pain, bleeding, 
nausea, or vomiting. 


5. Management is symptomatic and includes avoiding 
irritating substances (caffeine, nicotine, alcohol), die- 
tary modification, and medications that include acid- 
suppressing PPIs, H2 blockers, and antacids. 


Peptic Ulcer Disease 

1. Refers to ulcerative lesions that occur in the upper GI 
tract in areas exposed to acid-pepsin secretions. It can 
affect one or all layers of the stomach or duodenum, 

2. Caused by a number of factors, including bacterial 
infection (H. pylori), acetylsalicylic acid (aspirin) and 
NSAIDs, excessive secretion of gastric acids, stress, 
and heredity. 

_ 3. Symptoms include epigastric pain, which is described 
as a gnawing, burning, or cramplike. Pain is aggra- 
vated by change in position and absence of food in 
the stomach and relieved by food or antacids, 

4. Complications include hemorrhage. Bleeding may be 
sudden and severe or insidious with blood in vomitus 


or stools. Symptoms can include weakness, dizziness 
or other signs of circulatory shock. } 

5. Management includes use of antibiotics for treatment 
of H. pylori along with acid-suppressing drugs (PPIs, 
H2 blockers, and antacids). Dietary modification 
including avoidance of stomach irritants is indicated, 
Surgical intervention is indicated for perforation ang 
uncontrolled bleeding. 


RED FLAGS: 
e Pain from peptic ulcers located on the posterior 


wall of the stomach can present as radiating back 


pain. Pain can also radiate to the right shoulder. 
e Stress and anxiety can increase gastric secretions 
and pain. 


Intestines 


Malabsorption Syndrome 

1. A complex of disorders characterized by problems in 
intestinal absorption of nutrients (fat, carbohydrates, 
proteins, vitamins, calcium, and iron). 

2. Can be caused by gastric or small bowel resection (short- 
gut syndrome) or a number of different diseases includ- 
ing cystic fibrosis, celiac disease, Crohn’s disease, chronic 
pancreatitis, and pernicious anemia. Malabsorption can 
also be drug-induced (NSAID gastroenteritis). 

3. Deficiencies of enzymes (pancreatic lipase) and bile 
salts are contributing factors. 

4. Symptoms can include anorexia, weight loss, abdom- 
inal bloating, pain and cramps, indigestion, and stea- 
torrhea (abnormal amounts of fat in feces). Diarrhea 
can be chronic and explosive. 


RED FLAGS: Can produce iron-deficiency anemia and 
easy bruising and bleeding due to lack of vitamin K. 


a. Muscle weakness and fatigue due to lack of protein, 
iron, folic acid, and vitamin B. 

b. Bone loss, pain, and Predisposition to develop frac 
tures from lack of calcium, phosphate, and vitamin D. 

c. Neuropathy including tetany, paresthesias, numb- 
ness and tingling from lack of calcium, vitamins B 
and D, Magnesium, potassium. 


d. Muscle spasms from electrolyte imbalance and lack 
of calcium. 


e. Peripheral edema. 


mammata Bowel Disease (IBD) — 
bian two related chronic inflammatory intestinal 
tis (U i ope disease (CD) and ulcerative coli- 
(UC). Both diseases result in nonnina whe 


bowel and ar 
e characte i TER exac- 
erbations. rized by remissions and 


toms include abdominal pain, frequent attacks 

2. "fdiarthea, fecal urgency, and weight loss. 
ctunted growth is common in pediatric patients with 
‘cp and UC. 


RED FLAGS: l e 
» Joint pain (reactive arthritis) and skin rashes can 


occur. Pain can be referred to the low back. 

» Complications can include intestinal obstruction 
and corticosteroid toxicity (low bone density, 
increased fracture risk). 

e intestinal absorption is disrupted and nutritional 
deficiencies are common. 

e Chronic IBD can lead to anxiety and depression. 


4.Crohn’s disease involves a granulomatous type of 
inflammation that can occur anywhere in the GI tract. 
Areas of adjacent normal tissue called skip lesions are 
present. 

5. Ulcerative colitis involves an ulcerative and exudative 
inflammation of the large intestine and rectum. It is 
characterized by varying amounts of bloody diarrhea, 
mucus, and pus. Skip lesions are absent. 


Irritable Bowel Syndrome (IBS) 

1.Characterized by abnormally increased motility of 
the small and large intestines. IBS is also known as 
spastic, nervous, or irritable colon. 

2.IBS is associated with emotional stress and certain 
foods (high fat content or roughage, lactose intoler- 
ance). No structural or biochemical abnormalities 
have been identified. 

3.Symptoms include persistent or recurrent abdomi- 
nal pain that is relieved by defecation. Patients 
may experience constipation or diarrhea, bloating, 
abdominal cramps, flatulence, nausea, and ano- 
rexia. 

4. Stress reduction and medications to reduce anxiety 
or depression are important components of treat- 
ment. 

5. Regular physical activity is effective in reducing stress 
and improving bowel function. 


Diverticular Disease seratna) 
‘Characterized by pouchlike herniations (diverticula 
K the mucosal layer of the colon through the musct 


aris layer. | p 

FA erticulosis refers to pouchlike herniations © e 
oon, especially the sigmoid colon. 

‘Symptoms are minimal but can include rectal 

bleeding. ee 

“Dietary factors (lack of dietary fiber), lack O ga 
a activity, and poor bowel habits contribute 


` development. i 
Diverticulosis can lead to diverticulitis. 
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3. ae itis refers to inflammation of one or more 
lverticula. Fecal matter penetrates diverticula and 

Causes inflammation and abscess. 

a. Symptoms include pain and cramping in the lower 
left quadrant, nausea and vomiting, slight fever, 
and an elevated WBC. 

b. Complications include bowel obstruction, perfora- 
tion with peritonitis, and hemorrhage. 


RED FLAG: Patients may complain of back pain. 


4. Regular exercise is an important component of treat- 
ment. 


Appendicitis 

1, An inflammation of the vermiform appendix. As the 
condition progresses, the appendix becomes swol- 
len, gangrenous, and perforated. Perforation can 
be life threatening and lead to the development of 
peritonitis. 

2. Pain is abrupt at onset, localized to the epigastric or 
periumbilical area, and increases in intensity over 
time. 

3. Rebound tenderness (Blumberg’s sign) is present in 
response to depression of the abdominal wall at a site 
distant from the painful area. 

4. Point tenderness is located at McBurney’s point, a 
point one-third of the distance from the anterior supe- 
rior iliac spine and umbilicus. 

5. Rovsing’s sign elicits pain in the right lower quadrant 
with pressure exerted on the left lower quadrant. 

6. Pain in the right lower quadrant occurs with hip 
extension from inflammation of the peritoneum 
overlying the psoas muscle (psoas sign; please see 
Figure 8-3a and 8-3b). 

7. Obturator sign (please see Figure 8-4): right lower 
quadrant pain with external rotation and flexion to 
90 degrees of the right hip with 90 degrees of knee 
flexion. Indicative of inflammation of the sheath of 
the obturator nerve. 

8. Markle’s sign: pain elicited in the RLQ when a patient 
drops from standing on toes to the heels with a jar- 


ring landing. 


RED FLAG: Immediate medical attention is required 
with positive signs. Elevations in WBC count 


(>20,000/mm’) are indicative of perforation; surgery 
is indicated. 


Peritonitis 
1. Inflammation of the peritoneum, the serous mem- 


brane lining the walls of the abdominal cavity. 

2. Peritonitis results from bacterial invasion and 
infection of the peritoneum. Common agents include 
E. coli, Bacteroides, Fusobacterium, and streptococci. 


HLO 8 4Əə,deys 
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Psoas muscle 


GCOCE (a) Psoas test position (b) Psoas muscle impacting inflamed appendix. 


Adapted from Floyd E. Hosmer, 1999. 


LUAS Obturator test position. 


Adapted from Mosby's Medical Dictionary, 
9th edition, 2009, Elsevier. 


. A number of different factors can introduce infecting 
agents, including penetrating wounds, surgery, per- 
_forated peptic ulcer, ruptured appendix, perforated 

_ diverticulum, gangrenous bowel, pelvic inflammatory 

_ disease, and gangrenous gallbladder. 

. Symptoms include abdominal distension, severe 
abdominal pain, rigidity from reflex guarding, rebound 
tenderness, decreased or absent bowel sounds, nausea 
and vomiting, and tachycardia. 


5. Elevated WBC count, fever, electrolyte imbalance, and 
hypotension are common. 

6. Peritonitis can lead to toxemia and shock, circulatory 
failure, and respiratory distress. 

7. Treatment is aimed at controlling inflammation and 
infection and restoring fluid and electrolyte imbal- 
ances. Surgical intervention may be necessary to 
remove an inflamed appendix or close a perforation. 


Rectal Fissure 


1. A tear or ulceration of the lining of the anal canal. 


2. Constipation and large, hard stools are contributing 
factors. 


Hemorrhoids (Piles) 


l. Varicosities in the lower rectum or anus caused by 
congestion of the veins in the hemorrhoidal plexus. 


2. Hemorrhoids can be internal or external (protruding 
from the anus). 


3. Symptoms include local irritation, 
r Fa opend bleeding can result in anemia. 

, iter with defecation, constipation, and pro 
i angs sitting contribute to discomfort. 
i emaa increases the risk of hemorrhoids. 

i h : Pnt mclugdeg topical medications to shrink the 

pnorhatdi dietary changes, sitz baths, local hot of 
cold compresses, and ligation 


pain, rectal itching. 


or surgical excision. 


| 
| 
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tomy/Physiology (See Figure 8-5) 

i external genitalia, located at the base of the pelvis, 
pia of the mons pubis, labia majora, labia minora, 
ditoris, and perineal body. 

3 The urethra and anus are in close proximity to the 
eternal genital structures, and cross-contamination 
is possible. 

3, The internal genitalia consist of the vagina, the uterus 
and cervix, the fallopian tubes, and paired ovaries. 


Sexual and Reproductive 

Functions 

1. The ovaries store female germ cells (ova) and produce 
female sex hormones (estrogens and progesterone) 
under control of the hypothalamus (gonadotropin- 
releasing hormone) and the anterior pituitary gland 
(gonadotropic follicle-stimulating and luteinizing 
hormones). 

2 Sex hormones influence the development of second- 
ary sex characteristics, regulate the menstrual cycle 
(ovulation), maintain pregnancy (fertilization and 
implantation, gestation), and influence menopause 
(cessation of the menstrual cycle). 


Fallopian tube 


Symphysis 
pubis 


Urinary 

bladder 

Opening 

of ureter 
Clitoris 


Urethra 


Lablum 


minor = _tabium major 


Vagina 


a. Estrogens decrease the rate of bone resorption. 


RED FLAG: Osteoporosis and risk of bone fracture 
Increase dramatically after menopause. 


b. Estrogens increase production of the thyroid and 
increase high-density lipoproteins (a protective 
effect against heart disease). 


RED FLAG: Heart disease and stroke risk increase after | 
menopause, 


Breasts 

1, Mammary tissues located on the anterior chest wall 
between the 3rd and 7th ribs. 

2. Breast function is related to production of sex hor- 
mones and pregnancy, producing milk for infant 
nourishment. 


Pregnancy Weight Gain. Average 20-30 Lb 


Physical Therapists Teach Childbirth 

Education Classes 

1. Relaxation training: e.g., Jacobsen’s progressive relax- 
ation, relaxation response, mental imagery, yoga. 


Fimbriae 


Bartholin‘s gland 


Female reproductive system. 
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). Breathing management: slow, deep, diaphragmauc 
breathing; Lamaze techniques; avoidance of Valsalva s 
maneuver. 

:. Provide information about pregnancy and childbirth. 


Sommon Changes with Pregnancy and 

->hysical Therapy Interventions 

. Postural changes: kyphosis with scapular protraction, 

cervical lordosis, and forward head; lumbar lordosis; 

postural stress may continue into postpartum phase 
with lifting and carrying the infant. 

a. Postural evaluation. 

b. Teach postural exercises to stretch, strengthen, and 
train postural muscles. 

c. Teach pelvic stabilization exercises, e.g., posterior 
pelvic tilt. 

d. Teach correct body mechanics, e.g., sitting, stand- 
ing, lifting, ADLs. 

e. Limit certain activities in the third trimester, e.g., 
supine position to avoid inferior vena cava com- 
pression, bridging. 

2. Balance changes: center of gravity shifts forward and 
upward as the fetus develops; with advanced preg- 
nancy, there will be a wider base of support, increased 
difficulty with walking and stair climbing, rapid chal- 
lenges to balance. 

a. Teach safety strategies. 

3. Ligamentous laxity secondary to hormonal influences 

(relaxin). 

a. Joint hypermobility (e.g., sacroiliac joint), pain. 

b. Predisposition to injury especially in weight- 
bearing joints of lower extremities and pelvis. 

c. May persist for some time after delivery; teach joint 
protection strategies. 

4.Muscle weakness: abdominal muscles are stretched 
and weakened as pregnancy develops; pelvic floor 
weakness with advanced pregnancy and childbirth. 
Stress incontinence secondary to pelvic floor dysfunc- 
tion (experienced by 80% of women). 

a. Teach exercises to improve control of pelvic floor, 
maintain abdominal function. 

b. Stretching exercises to reduce muscle cramping. 

c. Avoid Valsalva’s maneuver: may exacerbate 
condition. 

5. Urinary changes: pressure on bladder causes frequent 
urination; increased incidence of reflux, urinary tract 
infections. 

6. Respiratory changes: elevation of the diaphragm with 
widening of thoracic cage; hyperventilation, dyspnea 
may be experienced with mild exercise during late 
pregnancy. 

7. Cardiovascul Tf 
increased Nac te a aes volume; 
increased heart rate and cardiac out 3 een 
blood pressure due to venous distensi de Sega 

sibility. 


re 


a. Teach safe progression of aerobic exercises. 
Exercise in moderation, with frequent rests, 
ə Stress use of familiar activities; avoidance of 
unfamiliar. 
e Postpartum: emphasize gradual return to preyj. 
ous level of activity. 
b. Stress gentle stretching, adequate warm-ups and 
cool-downs. ) 
c. Teach ankle pumps for lower extremity edema (late. 
stage pregnancy); elevate legs to assist in venous return, 
d. Wear loose, comfortable clothing. 
8. Altered thermoregulation: increased basal metabolic 
rate: increased heat production. 


5 


1-3 ated anc 
Floor Pathologies 


Pregnancy-Rele 


Diastasis Recti Abdominis 
1. Lateral separation or split of the rectus abdominis; 
separation from midline (linea alba) greater than 

2 cm is significant; associated with loss of abdominal 

wall support, increased back pain. 

2. Physical therapy interventions. 

a. Teach protection of abdominal musculature: avoid 
abdominal exercises, e.g., full sit-ups or bilateral 
straight leg raising. 

b. Resume abdominal exercises when separation is 
less than 2 cm: teach safe abdominal strengthening 
exercises, e.g., partial sit-ups (knees bent), pelvic 
tilts; utilize hands to support abdominal wall. 


Pelvic Floor Disorders 

1. The result of weakening of pelvic floor muscles (pub- 
ococcygeal [PC] muscles). 

2. PC muscles normally function to support the vagina, 
urinary bladder, and rectum and help maintain conti- 
nence of the urethra and rectum. 

3. Weakness or laxity of PC muscles typically results 
from overstretching during pregnancy and childbirth. 
Further loss of elasticity and muscle tone during later 
life can result in partial or total organ prolapse. Exam- 
ples include: 


a. Cystocele: the herniation of the bladder into 
the vagina. 


b. Rectocele: the herniation of the rectum into the vagina. 


c. Uterine prolapse: the bulg; a 
the vagina. ging of the uterus i 


4. PC muscles can also go into spasm. 

5. Symptoms include pelvic pain (perivaginal, peti- 
rectal, lower abdominal quadrant), urinary inconti- 
nence, and pain with sexual intercouree 


RED FLAG: Pain can radiate down the posterior thigh. 


6. j l 
Surgical correction may be indicated with prolapse. 


Ivic Floor Exercises l 

an dications: women and men with urinary and/ 
“on bowel incontinence; women who have started 
menopause OF have cancer treatments causing early 
menopause, women who are pregnant or who have 
previously given birth, middle aged, and older 
women. ae 

} Contraindications: individuals with recent surgery, 
urinary catheter in place, or excessive pelvic pain, 

3, Teaching pelvic floor exercises (Kegel exercises), 

a, Patient assumes comfortable position, typically 
lying down with knees bent to start; can also be 
progressed to sitting or standing; make sure blad- 
der is empty before beginning. 

b. Tighten pelvic floor muscles: imagine sitting on a 
toilet and peeing. Then imagine stopping the flow of 
urine midstream. The muscles around the vaginal/ 
anal area should tighten. Hold for 5-10 seconds. 
Relax for 10 seconds. 

c. Repeat 5 times to start, progress to 10 times, 
3 times/day. 

d.Finding the pelvic muscles can be facilitated by 


briefly stopping the flow of urine midstream once 
while urinating. 


RED FLAG: Stopping and starting urine while empty- 
ing the bladder is not part of Kegel exercises and can 


be harmful; can interfere with urinary reflexes and 
contribute to bladder infection. 


4. Postural education and muscle reeducation, pelvic 
mobilization, and stretching of tight lower extremity 
(LE) muscles are also important components. 


Low Back and Pelvic Pain 
l. Physical therapy interventions. 
a. Teach proper body mechanics. 
b. Balance rest with activity. 
c. Emphasize use of a firm mattress. aie 
d. Manual therapy (soft-tissue and joint mobilization). 
e Joint mobilization is a precaution in the third tri- 
mester secondary to ligamentous laxity. 
f. Having the patient in sidelying (left side better ie 
right) for treatment techniques is best to maximize 
blood flow to the fetus. 


Sacroiliac Dysfunction 
‘Secondary to postural changes, ligamentous gs Bere 
‘Symptoms include posterior pelvic paini p 
laeuttocks, may radiate into posterior Baa 

ee. 


*- Associated with prolonged sitting, standing, ©" 


Pan 
` Ysical therapy interventions. 
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a. External stabilization, eg., sacroiliac support belt, 
may help reduce pain. 


: Avoid single-limb weight-bearing: may a 
A , avate 
sacroiliac dysfunction. estas bp 


Varicose Veins 
1. Physical therapy interventions. 


a. Elevate extremities; avoid crossing legs, which may 
press on veins. 


b. Use of elastic support stockings may help. 


Preeclampsia 

1. Pregnancy-induced, acute hypertension after the 24th 
week of gestation. 

2. May be mild or severe. 

3. Evaluate for symptoms of hypertension, edema, sud- 
den excessive weight gain, headache, visual distur- 
bances, or hyperreflexia. 

4, Initiate prompt physician referral. 


Postcesarean Complications 

1. Surgical delivery of the fetus by an incision through 
the abdominal and uterine walls; indicated in pel- 
vic disproportion, failure of the birth process to 
progress, fetal or maternal distress, or other com- 
plications. 

2. Physical therapy interventions. 

a. Postoperative TENS can be used for incisional 
pain; electrodes are placed parallel to the 
incision. 

b. Prevent postsurgical pulmonary complications: 
assist patient in breathing, coughing. 

c. Postcesarean exercises. 

e Gentle abdominal exercises; provide incisional 
support with pillow. 

e Pelvic floor exercises: labor and pushing is typi- 
cally present before surgery. 

e Postural exercises; precautions about heavy lift- 
ing for 4-6 weeks. 

d. Ambulation. 

e. Prevent incisional adhesions: friction massage. 


Endometriosis 
1. Characterized by ectopic growth and function of 
endometrial tissue outside of the uterus. Common 
sites include ovaries, fallopian tubes, broad ligaments, 
uterosacral ligaments, pelvis, vagina, or intestines. 
a. The ectopic tissue responds to hormonal influences 
but is not able to be shed as uterine tissue during 
menstruation. 
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b. Endometrial tissue can lead to cysts and rupture, 
producing peritonitis and adhesions as well as 


adhesions and obstruction. 
2. Symptoms include pain, dysmenorthea, dyspareunia 


(abnormal pain during sexual intercourse), and infer- 
tility. 


RED FLAG: Patients may complain of back pain. 
Endometrial implants on muscle (e.g., psoas major, 
pelvic floor muscles) may produce pain with palpa- 
tion or contraction. 


3. Treatment involves pain management, endometrial 
suppression, and surgery. 


Endometrial Carcinoma 

(Uterine Cancer) 

1. Most common cancer of the female reproductive organs. 

2. Causes: imbalance in progesterone and estrogen; 
ovarian tumor; hormone therapy for breast cancer; 
never been pregnant; older age; obesity. 

3.Symptoms: Pelvic pain; bleeding between periods; 
vaginal bleeding despite menopause; Central LBP, 
posterior thigh pain, and/or abdominal pain. 

4. Diagnosis: Pelvic exam; imaging (ultrasound, CT scan, 
Positron emission tomography); biopsy. 

5. Medical intervention: Surgery when caught early; 
Later stages with metastasis often require chemother- 
apy/radiation. 


Pelvic Inflammatory Disease (PID) 

1.An inflammation of the upper reproductive tract 
involving the uterus (endometritis), fallopian tubes 
(salpingitis), or ovaries (oophoritis). 

2. PID is caused by a polymicrobial agent that ascends 
through the endocervical canal. 

3. Symptoms include lower abdominal pain that typi- 
cally starts after a menstrual cycle, purulent cervical 
discharge, and painful cervix. Fever, elevated WBC 
count, and increased ESR are present. 

4. Complications can include pelvic adhesions, infertil- 
ity, ectopic pregnancy, chronic pain, and abscesses. 

5. Treatment involves antibiotic therapy to treat the 
infection and prevent complications. 


Anatomy/Physiology (See Figure 8-6) 

1. The male reproductive system is composed of paired 
testes, genital ducts, accessory glands, and penis. 

J The testes, or male gonads, are located in the scrotum 
paired egg-shaped sacs located outside the abdominal 
cavity. They produce male sex hormones (testoster- 
one) and spermatozoa (male germ cells). 


Bulbourethral gland 
Anus 


Membranous urethra 


LUCA Male reproductive system. 


3.The accessory glands (seminal vesicles, prostate 
gland, and bulbourethral glands) prepare sperm for 
ejaculation. 

4.The ductal system (epididymides, vas deferens, and 
ejaculatory ducts) stores and transports sperm. 

5. The urethra, enclosed in the penis, functions in the 
elimination of urine and semen. 

6.Sperm production requires an environment that is 
2°C-3°C lower than body temperature. 

7. Testosterone and other male sex hormones (andro- 
gens). 

a. During development, induce differentiation of the 
male genital tract. 

b. Stimulate development of primary and secondary 
sex characteristics during puberty and maintain 
them during life. 

c. Promote protein metabolism, musculoskeletal 
growth, and subcutaneous fat distribution (ana- 
bolic effects). 

8. De aa and anterior pituitary gland main- 
a gonadotropic hormones (follicle- 


stimulating horm mmo 
[LH]). one [FSH] and luteinizing hormone 


a. FSH initiates 


spermatogenes}j 
b. LH regulates genesis. 


testosterone production. 


1. The inability to achi 
Sexual intercourse. 
2. Organic Causes, 
a. Neurogenic Causes: stro | 
cord Injury, mult; 


p. Hormonal causes: decreased androgen levels with 
hypogonadism, hypothyroidism, and hypopituita- 
rism. 

c. Vascular causes: hypertension, coronary heart dis- 
ease, hyperlipidemia, cigarette smoking, diabetes 
mellitus, pelvic irradiation. 

d Drug-induced: antidepressants, antipsychotics, antian- 
drogens, antihypertensives, amphetamines, alcohol 

e. Aging increases risk of ED. 


3, Psychogenic causes. 
a. Performance anxiety. 
b, Depression and psychiatric disorders (schizophrenia). 
4, Surgical causes. 
a. Transurethral procedures. 
b. Radical prostatectomy. 
c Proctocolectomy. 
d. Abdominoperineal resection. 
5. Treatment requires accurate identification and reme- 
diation of specific causes of ED. 
6. Medications are available to improve function (eg., 


sildenafil [Viagra]). 


Testicular Cancer 

1. Most common between the ages of 15-35 years of age. 

2,Symptoms: lump or enlargement in testicle; ache in 
the groin or abdomen; enlargement of the breasts, 
low back pain that may or may not radiate to the 
groin. 

3. Diagnosis: ultrasound; labs. 

4. Medical intervention: Surgery is usually very success- 
ful (especially if diagnosed early). 


Prostatitis 
l. Infection and inflammation of the prostate gland. 
2. Types include acute bacterial, chronic prostatitis, and 
nonbacterial. (mee 
a. Acute bacterial prostatitis involves bacterial winay 
tract infection (UTI) and is associated with cath- 
eterization and multiple sex partners. Bee pei 
include urinary frequency, urgency, siege bie r 
uria, urethral discharge, fever and chills, malaise, 
myalgia and arthralgia, and pain. 


may include dull, 
genital, and rectal 


= FLAG: Prostrate referral pain 
aching pain in the low back, sacral, 
regions, 
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b. Chroni iti 
oH nic Prostatitis can also be bacterial in origin 
aa IS associated with recurrent UTI. Symptoms 
r ro urinary frequency and urgency, myalgia 

nd arthralgia, and pain in the low back or perineal 
region, 

c. Nonbacterial inflammatory prostatitis produces 
pain in the penis, testicles, and scrotum; painful 
ejaculation; low back pain or pain in the inner 
thighs; urinary symptoms; decreased libido; and 
impotence, 

3, Because the prostate encircles the urethra, obstruction 
of urinary flow can result. 


Benign Prostratic Hyperplasia (BPH) 

1. Age-related nonmalignant enlargement of the pros- 
tate gland. 

2. Risk factors: Age (1/3 of men have moderate to severe 
symptoms by age 60, 1/2 by age 80); obesity; diabetes 
and heart disease. 

3.Symptoms: Frequent urination; nocturia; difficulty 
starting urination; weak stream; inability to com- 
pletely empty the bladder with risk of developing 
UTIs, bladder stones, or damage. 

4, Diagnosis: rectal exam; Labs-Prostate-specific antigen 
(PSA); urine flow test; ultrasound (pre/post-void). 

5. Medical intervention: Medications; Minimally inva- 


sive surgery. 


Prostrate Cancer 
1. 2nd most common cause of male death from cancer; 


cancer that metastasizes to bone. 
2. Risk Factors: Age (50% of men over 80 years); obesity; 


family history. 7 

3. Symptoms: Early there are often no signs/symptoms; 
later stages symptoms similar to BPH but may also 
have blood in the urine/semen, bone and night pain, 
weight loss without trying; erectile dysfunction. 

4, Diagnosis: similar to BPH but elevated PSA; ultra- 
sound; biopsy; genomic testing; if concerns of metas- 
tasis bone scan/CT Scan/MRI/PET imaging. 

5. Medical intervention: Surgery, radiation therapy; heat- 
ing/freezing tissue; chemotherapy, immunotherapy. 

6. Complications (from cancer and/or surgery): met- 
astatis (often to the spine); erectile dysfunction, 


incontinence. 
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> Renal and Urological Systems 


Anatomy (See Figure 8-7) 

1. Kidneys are paired, bean-shaped organs located out- 
side of the peritoneal cavity (retroperitoneal) in the 
posterior upper abdomen on each side of the verte- 
bral column at the level of T12-L2. 

2. Each kidney is multilobular; each lobule is composed 
of more than 1 million nephrons (the functional 
units of the kidney). 

3. Each nephron consists of a glomerulus that filters the 
blood and nephron tubules. Water, electrolytes, and 
other substances vital for function are reabsorbed 
into the bloodstream, while other waste products are 
secreted into the tubules for elimination. 

4. The renal pelvis is a wide, funnel-shaped structure at 
the upper end of the urethra that drains the kidney 
into the lower urinary tract (bladder and urethra). 

5. The bladder is a membranous sac that collects urine 
and is located behind the symphysis pubis. 

6. The ureter extends from the renal pelvis to the blad- 
der and moves urine via peristaltic action. 

7.The urethra extends from the bladder to an external 
orifice for elimination of urine from the body. 

8.In females, proximity of the urethra to vaginal and 
rectal openings increases the likelihood of UTI. 


Adrenal 
(suprenal) 


Right Kidney Pg =a NS eA 


Prostate Gland 
(in males) 


Renal and urological system 


Figure 8-7 
anterior view. 


Functions of the Kidney 

1. Regulates the composition and pH of body fluids 
through reabsorption and elimination; controls min. 
eral (sodium, potassium, hydrogen, chloride, and 
bicarbonate ions) and water balance. 

2. Eliminates metabolic wastes (urea, uric acid, creati. 
nine) and drugs/drug metabolites. 

3. Assists in blood pressure regulation through rennin- 
angiotensin-aldosterone mechanisms and salt and 
water elimination. 

4. Contributes to bone metabolic function by activat- 
ing vitamin D and regulating calcium and phosphate 
conservation and elimination. 

5. Controls the production of red blood cells in the bone 
marrow through the production of erythropoietin. 

6. The glomerular filtration rate (GFR) is the amount of 
filtrate that is formed each minute as blood moves 
through the glomeruli and serves as an important 
gauge of renal function. 

a. Regulated by arterial blood pressure and renal 
blood flow. 

b. Measured clinically by obtaining creatinine levels 
in blood and urine samples. 

c. Normal creatinine clearance is 115-125 mL/min. 

7. Blood urea nitrogen (BUN) is urea produced in the 
liver as a by-product of protein metabolism that is 
eliminated by the kidneys. 

a. BUN levels are elevated with increased protein 
intake, gastrointestinal bleeding, and dehydration. 
b. BUN-creatinine ratio is abnormal in liver disease. 


Normal Values of Urine (Urinalysis 
Findings) 

1. Color: yellow-amber. 

2. Clarity: clear. 

3. Specific gravity: 1.010-1.025 with normal fluid intake. 
4. pH: 4.6-8.0; average is 6 (acid). 

5. Protein: 0-8 mg/dL. 

6. Sugar: 0. 


-a 


— 


Urinary Regule 
Electrolytes 


Homeostasis 


1, emulated through thirst mechanisms and renal 
nction via circulating antidiuretic hormone (AD H) 

Fluid Imbalances 

1. Daily fluid requiremen 


absence of such factors 
and fever, 


r 
ts vary based on presence © 
as sweating, air tempera 


ion: excessive loss of body fluids: fin; 
pen eds fluid intake. | ae 

Causes: poor intake; excess output: profuse sweat- 

s. -= vomiting diarrhea, and diuretics; closely linked 
o sodium deficiency. 

„Observe for poor skin turgor, dry mucous mem- 
branes, headache, irritability, postural hypoten- 
sion, incoordination, lethargy, disorientation. 

¢ May lead to uremia and hypovolemic shock (stu- 
por and coma). ; 

d Decreased exercise capacity, especially in hot envi- 
ronments. 

, dema: an excess Of body fluids with expansion of 
-interstitial fluid volume. 

a. Causes. 

e Increased capillary pressure: heart failure, kidney 
disease, premenstrual retention, pregnancy, envi- 
ronmental heat stress; venous obstruction (liver dis- 
ease, acute pulmonary edema, venous thrombosis). 

ə Decreased colloidal osmotic pressure: decreased 
production or loss of plasma proteins (protein- 
losing kidney disease, liver disease, starvation, 
malnutrition). 

e Increased capillary permeability: inflammation, 
allergic reactions, malignancy, tissue injury, burns. 

e Obstruction of lymphatic flow. 

b. Observe for swelling of the ankles and feet, weight 
gain; headache, blurred vision; muscle cramps and 
twitches. 

e Edema can be restrictive, producing a tourniquet 
effect. 

¢ Tissues are susceptible to injury and delayed healing. 

¢ Pitting edema occurs when the amount of intersti- 
tial fluid exceeds the absorptive capacity of tissues. 


Potassium 
1. Normal serum level is 3.5-5.5 mEq/L. 
2. Hypokalemia. 

a. Causes: deficient potassium or excessive loss due to 
diarrhea, vomiting, metabolic acidosis or alkalosis, 
renal tubular disease. . 

b.Observe for muscle weakness, aches, fatigue; 
abdominal distention; nausea; and vomiting. 

© ECG changes: increased size of P wave, flattened 
or inverted T wave, ST depression, prominent u 
waves; can progress to supraventricular and life- 

3H teatening ventricular arrhythmias. 
‘“lyperkalemia. i 
à. Causes: inadequate secretion with acute renal fail z 
ia kidney disease, metabolic acidosis, diabetic 
etoacidosis, sickle cell anemia, SLE. 
vi en symptomless until very high levels. Observe 
‘muscle weakness. i 
G changes: tall T wave, prolonged p-R interval 
and QRS duration, arrhythmias. 


Renal and Urological Systems 397 ‘ 


Sodium 
1. Normal serum | 
2. Hyponatremia. 


a. Causes: water intoxication (excess extracellular 
water) associated with excess intake or excess ADH 
(tumors, endocrine disorders). 

b. Observe for confusion; decreased mental alertness 
Can progress to convulsions; signs of increased 


intracerebral pressure; poor motor coordination; 
sleepiness; anorexia. 
3. Hypernatremia. 
a. Causes: occurs with water deficits (not salt excesses) 
with dehydration, insufficient water intake. 
b. Observe for circulatory congestion (pitting edema, 
excessive weight gain); pulmonary edema with 


dyspnea; hypertension, tachycardia; agitation, rest- 
lessness, convulsions. 


evel is 135-146 mEq/L. 


Calcium 


1. Normal total calcium in blood is 8.4-10.4 mg/dL. 
2. Hypocalcemia. 

a. Causes: reduced albumin levels, hyperphosphatemia, 
hypoparathyroidism, malabsorption of calcium and 
vitamin D, alkalosis, acute pancreatitis, vitamin D 
deficiency. 

b. Observe for muscle cramps, tetany, spasms; pares- 
thesias; anxiety, irritability, twitching convulsion; 
arrhythmias, hypotension. 

3. Hypercalcemia. 

a. Causes: hyperparathyroidism, tumors, hyperthy- 
roidism, vitamin A intoxication. 

b. Observe for fatigue, depression, mental confusion, 
nausea/vomiting, increased urination, occasional 
cardiac arrhythmias. 


Magnesium 
1. Normal serum level is 1.8-2.4 mg/dL. 
2. Hypomagnesemia. 

a. Causes: hemodialysis, blood transfusions, chronic 
renal disease, hepatic cirrhosis (alcoholism), chronic 
pancreatitis, hypoparathyroidism, malabsorption 
syndromes, severe burns, excess loss of body fluid. 

b. Observe for hyperirritability, confusion; leg and 
foot cramps. 

3, Hypermagnesemia. 

4. Causes: renal failure, diabetic acidosis, hypothy- 
roidism, Addison's disease, with dehydration and 
with use of antacids. 

b. Observe for hyporeflexia, muscle weakness, drowsi- 
ness, lethargy, confusion, bradycardia, hypotension. 


Acid-Base Balance 

1. Balance of acids and bases in the body (normally a 
ratio of 20 base to 1 acid; normal serum pH is 7.35- 
7.45 [slightly alkaline]); regulated by blood buffer 
systems (the lungs and the kidneys). 
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2. Metabolic acidosis: a depletion of bases or an accu- 

mulation of acids; blood pH falls below 7.35. 

a. Causes: diabetes, renal insufficiency or failure, diarrhea. 

b. Observe for hyperventilation (compensatory), 
deep respirations; weakness, muscular twitching; 
malaise, nausea, vomiting, and diarrhea; headache; 
dry skin and mucous membranes, poor skin turgor. 

c. May lead to stupor and coma (death). 

3. Metabolic alkalosis: an increase in bases or a reduc- 

tion of acids; blood pH rises above 7.45. 

a. Causes: excess vomiting, excess diuretics, hypoka- 
lemia; peptic ulcer, and excessive intake of antacids. 

b. Observe for hypoventilation (compensatory), 
depressed respirations; dysrhythmias; prolonged 
vomiting, diarrhea; weakness, muscle twitching; irri- 
tability, agitation, convulsions and coma (death). 

4. Respiratory acidosis: CO2 retention, impaired alveo- 
lar ventilation. 

a. Causes: hypoventilation, drugs/oversedation, 
chronic pulmonary disease (e.g., emphysema, 
asthma, bronchitis, pneumonia) or hypermetabo- 
lism (sepsis, burns). 

b. Observe for dyspnea, hyperventilation cyanosis; 
restlessness, headache. 

c. May lead to disorientation, stupor and coma, death. 

5. Respiratory alkalosis: diminished CO2, alveolar 
hyperventilation. 

a. Causes: anxiety attack with hyperventilation, 
hypoxia (emphysema, pneumonia), impaired lung 
expansion, congestive heart failure (CHF), pul- 
monary embolism, diffuse liver or CNS disease, 
salicylate poisoning, extreme stress (stimulation of 
respiratory center). 

b. Observe for tachypnea, dizziness, anxiety, difficulty 
concentrating, numbness and tingling, blurred 
vision, diaphoresis, muscle cramps, twitching or 
tetany, weakness, arrhythmias, convulsions. 


Urinary Tract Infections (UTIs) 

1, Infection of the urinary tract with microorganisms. 

2. Lower UTI: cystitis (inflammation and infection of 
the bladder) or urethritis (inflammation and infec- 
tion of the urethra). 

a. Usually secondary to ascending urinary tract 
infections; may also involve kidneys and ureters, 

b. Associated with symptoms of urinary frequency, 
urgency, burning sensation during urination. Urine 
may be cloudy and foul smelling. Pain is noted 
in suprapubic, lower abdominal, or groin area, 
depending on site of infection. 

. Upper UTI: pyelonephritis (inflammation and infec- 

tion of one or both kidneys). 


with symptoms of systemic involve. 
ment: fever, chills, malaise, headache, tend 
and pain over kidneys (back pain), tenderness Over 
the costovertebal angle (Murphy S sign). Symptoms 
also include frequent and burning urination; nay. 
sea and vomiting may Occur. 

b. Palpitation or percussion over the kidney typically 


causes pain. i 
c. Can be acute or chronic; generally more serious 


than lower UTI. l 

4. Increased risk of UTI in persons with autoimmunity, 
urinary obstruction and reflux, neurogenic bladder 
and catheterization, diabetes, and kidney transplan- 
tation. Older adults and women are also at increased 


risk for UTI. 


a. Associated 


Renal Cystic Disease 
1. Renal cysts are fluid-filled cavities that form along 


the nephron and can lead to renal degeneration or 
obstruction. 

2. Types include polycystic, medullary sponge, acquired, 
and simple renal cysts. 

3. Symptoms can include pain, hematuria, and hyper- 
tension. Fever can occur with associated infection. 
Cysts can rupture, producing hematuria. Simple cysts 
are generally asymptomatic. 


Obstructive Disorders 

1. Developmental! defects, renal calculi, prostatic hyper- 
plasia or cancer, scar tissue from inflammation, 
tumors, and infection. 

2. Pressure build-up backward from site of obstruction; 
can result in kidney damage. Dilation of ureters and 
renal pelves may be used to reduce obstruction. Observe 
for pain, signs and symptoms of UTI and hypertension. 

3. Renal calculi (kidney Stones): crystalline structures 
formed from normal components of urine (calcium, 
Magnesium ammonium phosphate, uric acid, and 
cystine). 

a. Etiological influences include concentration of 
stone components in urine and a urinary environ- 
ment conducive to stone formation. 

b. Symptoms include renal colic pain (pain from 4 
stone lodged in the ureter made worse by stretch- 
peda ue system). Pain may radiate to the 
— g onnal quadrant, bladder area, and per 
femalo , aorotuta in the male and labia in the 
S m ausea and vomiting are common an 

eee may be cool and clammy. 
used niece oa $ aes iithotripsy EW: : 
easy Passage. eg agnata alien 


d. l 
a satmeni/ prevention can also include increased 


fl . . £ : 
uid intake, thiazide diuretics, dietary restrictio” 


ff ea? : 
fies AADI In Oxalate, acidification or alkalinizê- 
ae depending on type of stone. 


nal Failure 
Re ve renal failure: sudden loss of kidney function 


|. A h resulting elevation in serum urea and creatinine, 

, Etiology: May be due to circulatory disruption to 
kidneys, toxic substances, bacterial toxins, acute 
truction, rhabdomyolysis, or trauma, 

, chronic renal failure: progressive loss of kidney func- 

” ion leading to end-stage failure. 

, Etiology: may result from prolonged acute uri- 
nary tract obstruction and infection, diabetes, SLE, 
uncontrolled hypertension. 

þ.Uremia: an end-stage toxic condition resulting 
from renal insufficiency and retention of nitrog- 
enous wastes in blood; symptoms can include ano- 
rexia, nausea, and mental confusion. 

3, Dialysis: process of diffusing blood across a semiper- 
meable membrane for the purposes of removal of 
toxic substances; maintains fluid, electrolyte and acid- 
base balance in presence of renal failure; peritoneal, 
or renal (hemodialysis). 

a, Dialysis disequilibrium: symptoms of nausea, 
vomiting, drowsiness, headache, and seizures; the 
result of rapid changes after beginning dialysis. 

b. Dialysis dementia: signs of cerebral dysfunction 
(eg., speech difficulties, mental confusion, myo- 
clonus, seizures, eventually death); the result of 
long-standing years of dialysis treatment. 


RED FLAG: Taking BP on the vascular access arm of 
a dialysis patient is contraindicated. Avoid trauma to 
the area of peritoneal catheter (peritoneal dialysis is 
used with patients in kidney failure). 


c Examine for multisystem dysfunction: vital signs, 
strength, sensation, ROM, function, and endurance. 
{.Transplantation is a major treatment choice (renal 


allograft). 


Renal Cancer 

l.Risk factors: smoking, high blood pressure, males, 
African-Americans, family history of renal cancer, 
advanced kidney disease. 
Symptoms: flank pain, hematuria, fatigue, uo 
Plained weight loss. 


Pladder Cancer 

Risk factors: smoking, work plac 

RE leather, paint), not drinking 

ie than 55 years old, males, previous © 
“motherapy, family history. 


e exposures (textiles, 


king enough fluid, 
adiation/ 


U 
heen Incontinence 
ty to retain urine: the result of los 
ma may be acute (due to transient caus 
Npe Or persistent (e.g., stroke, dementia). 


s of sphincter 
es, &.8- 


a, i : ue to: 
Stress incontinence: sudden release of urine d 


Renal and Urological Systems 


ə é ‘ 
aga Ae reer Pressure, eg, 
© Weakn Ing, exercise, straining, obesity. 
xness and laxity of pelvic floor musculature, 
sphincter weakness, eg, postpartum inconti- 
hence, menopause, damage to pudendal nerve. 

: Urge incontinence: bladder begins contracting and 
urine is leaked after sensation of bladder fullness 
IS perceived; an inability to delay voiding to reach 
toilet due to: 

* Detrusor muscle instability or hyperreflexia, e.g., 
stroke, 
* Sensory instability: hypersensitive bladder. 

c. Overflow incontinence: bladder continuously leaks 
secondary to urinary retention (an overdistended 
bladder or incomplete emptying of bladder) due to: 
¢ Anatomical obstruction, e.g, prostate enlargement. 
e Acontractile bladder, e.g., spinal cord injury, dia- 

betes. 
e Neurogenic bladder, eg. multiple sclerosis, 
suprasacral spinal lesions. 

d. Functional incontinence: leakage associated with 
inability or unwillingness to toilet due to: 

e Impaired cognition (dementia); depression, eg., 
Alzheimer’s type dementia. 

e Impaired physical functioning, e.g., stroke. 

e Environmental barriers. 


3. Management. 
a. Dietary management: control of food and bever- 


ages that aggravate the bladder or incontinence 
(e.g., citrus fruit or juices, caffeine, chocolate); con- 
trol fluid intake. 

b. Medical management. 

e Identify and treat acute, reversible problems, e.g., 
cystometry. 

e Drug therapy for urge, stress, and overflow incon- 
tinence, e.g., estrogen with phenylpropanolamine. 

e Control of medications that may aggravate incon- 
tinence, e.g., diuretics for CHE anticholinergic or 
psychotropic drugs. 

e Catheterization: used for overflow incontinence 
and other types if unresponsive to other treat- 
ments and skin integrity is threatened; associated 
with high rates of urinary tract infection. 

e Surgery: bladder neck suspension, removal of 
prostate obstructions; suprapubic cystostomy. 

Bladder training: prompted voiding to restore a 


pattern of voiding. | : 
ə Involves toileting schedule: taking patient to 


bathroom at regular intervals. 
e May also include intermittent catheterization, 


e.g., for patients with overdistention, persistent 
retention (e.g, multiple sclerosis). 


4, Examination. 


a. Symptoms O 
urgency, frequency, 


factors. 


f incontinence: onset and duration, 
timing of episodes/causative 


SP 
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b. Strength of pelvic floor muscles using a perineometer. 
c. Functional mobility, environmental factors. 
5. Physical therapy goals, outcomes, and interventions 
for stress and urge incontinence. 
a. Teach pelvic floor muscle exercises (pubococcygeus 
muscle): used to treat stress incontinence. 

è Kegel’s exercises: active, strengthening exercises; 
type 1 works on holding contractions, progress- 
ing to 10-second holds, rest 10 seconds between 
contractions; type 2 works on quick contractions, 
10-80 repetitions a day. Avoid squeezing but- 
tocks or contracting abdominals (bearing down). 

e Functional electrical stimulation: for muscle 
reeducation if patient is unable to initiate active 
contractions. 

e Biofeedback: uses pressure recordings to rein- 
force active contractions, relax bladder. 

e Progressive strengthening: use of weighted vagi- 
nal cones for home exercises or pelvic floor 
exerciser. 


e Incorporating Kegel’s exercise into everyday life 
e.g., with lifting, coughing, changing Position, - 

b, Provide behavioral training. 

e Record keeping: patients are asked to keep a his 
tory of their voiding (voiding diary). 

e Education: regarding anatomy, physiology, = 
sons for muscle weakness, incontinence; ayo; $ 
ance of Valsalva’s maneuver, heavy resistance 
exercises. 

c. Functional mobility training as needed. Ensure 
independence in sit-to-stand transitions, ambula. 
tion and safe toilet transfers. 

d. Environmental modifications as needed: e.g., toile, 
rails, raised toilet seat or commode. 

e. Maintain adequate skin condition. 

e Teach appropriate skin care, maintain toileting 
schedule. 

e Adequate protection: adult diapers, underpads. 

f. Provide psychological support: emotional and 
social consequences of incontinence are significant. 


Hormonal Regulation (See Figure 8-8) 

1.The endocrine system uses hormones (chemi- 
cal messengers) to relay information to cells and 
organs and regulate many of the body functions 
(digestion, use of nutrients, growth and develop- 
ment, electrolyte and water balance, and reproduc- 
tive functions). 

2.The hypothalamus and pituitary gland, along with 
the nervous system, make up the central network that 
exerts control over many other glands in the body 
with wide-ranging functions. Endocrine functions 
are also closely linked with the immune system. 

3. Hormones bind to specific receptor sites that are 
linked to specific systems and functions. 

4.The hypothalamus controls release of pituitary hor- 
mones (corticotropin-releasing hormone [CRH], 
thyrotropin-releasing hormone [TRH], growth hor- 
mone-releasing hormone {GHRH], and somatostatin). 

5. The anterior pituitary gland controls the release of 
growth hormone (GH), adrenocorticotropic hor- 
mone (ACTH), follicle-stimulating hormone (FSH), 
luteinizing hormone (LH), and prolactin. 

6. The posterior pituitary gland controls the release of 
antidiuretic hormone (ADH) and oxytocin. 


Hypothalamus 
Pituitary 


Pineal 


Adrenal 
Gland 


Kidney 


Figure 8-8 
Endocrine system anterior view: 
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DISORDER-PATHOLOGY 


litus 
piobeles serta insulin action leading to 


meer 


idism 
‘on of thyroid hormones 
r Disease: 85% of cases; autoimmune 
wih autoantibodies, thyroid-stimulating 
immunoglobulins (TSIs) T T4 production 


t sympathetic activity 


Hypothyroid ism 

| secretion of thyroid hormones 

ppe 1 (} hormone secretion with gland 

nction); vast majority of cases 

Type 2 (J release of thyroid stimulating and 
releasing hormones) 

Hyperparathyroidism 

T secretion of parathyroid hormone -> 
hypercalcemia {in blood/urine) impacts 
multiple systems (musculoskeletal, kidneys, 
GI, and central nervous system [CNS]} 


Hypoparathyroidism 

| secretion of parathyroid hormone -> 

| hypocalcemia (in blood/urine) results in 
| pronounced neuromuscular, CNS, and 

| cardiac impairments 


Hypercortisolism 
Cushing's Syndrome: 1 cortisol production by 
adrenal gland or an excess of corticoste- 
roid medication. 
$ Disease: Pituitary tumor results in 
adrenocorticotropic hormone {ACTH} 


Adrenal Insuffici 
ency 

| ~ absent adrenocortical function with 
p” Orfisol/aldosterone 
pai Addison's Disease (dysfunction in the 
‘e Sana); autoimmune, infection, neoplasm 
| condo; r Lin releasing or trophic hor- 

es ic or pituitary tumor or 
: — withdrawal corticosteroid drugs 


SIGNS/SYMPTOMS/SEC 
HEALTH CONDITIONS tet 


Bis a 
° See Boxes 8-1 and 8-2 


° ik ae thirst/urination fatigue 
weight loss, vision probl , Idi 
seo Problems, headaches/diz- 

e Chronic: neuropathy, retinopathy 


nopa 
tritici atherosclerosis (small and large 


° Female, age 20-40 years 

e Weight loss, fatigue, excessive sweating, diar- 
rhea, palpitations, hyperreflexia, tremor, and 
exophthalmos 

e Atrial fibrillation, congestive heart failure, and 
myocardial infarction 


© Female; age 30-40 years 

e Weight gain, hair loss, fatigue, bradycardia, 
constipation, anemia, carpal tunnel syndrome, 
fibromyalgia, depression 

e Chronic: forgetfulness, myxedema (excessive 


swelling of the body), coma/death 


e Female, >60 years of age 

e Bone decalcification-pain/pathologic fractures 
e Weakness/fatigue 

e Joint hypermobility 

e Peptic ulcers, pancreatitis 

© Renal calculi, renal failure 

e CNS: Memory, depression, personality changes 


e Muscle weakness, pain, and tetany 
e Trousseau sign (carpal spasm) 

e Chvostek sign (facial spasm) 

e Cardiac arrythmias 


e Seizures 


e Sxs; Moon-shaped face; dorsocervical fat pad; 
truncal obesity, slender limbs; thinning of the 
skin-striae, hair loss, bruise easily 

e Myopathy 

o Hyperglycemia (see Box 8-2) 

e Hypertension and edema 

e Osteoporosis 

© Cortisol Sxs: Personality changes; bronze skin 
pigmentation; hypoglycemia with associa 
symptoms (see Box 8-1), susceptible to infec- 
tions i 

o Aldosterone Sxs: T Na’ excretion- 
dehydration, hypotension, diarrhea, 
abdominal pain 


Exercise-related complications (see Box 8-3) 

© >300 mg/dl: postpone exercise session; 
adjust insulin 

e <100 mg/dl: snack and retest before 
exercising 

e Closely monitor blood pressure if retinopa- 
thy, hypertension | 

e Distal sensory screening for neuropathy 

Exercise intolerance and reduced exercise 
capacity 

Thyrotoxicosis can aggravate preexisting 
heart disease 


Exercise intolerance with fatigue, weakness, | 
myalgias, and risk of rhabdomyolysis if | 
excessive progression of exercise | 

After long-term medication at risk for pseudo- | 
gout, osteoporosis, and atrial fibrillation 


Bone pain (especially spine) 

Appropriate weight-bearing secondary 
fracture risk 

Care with joint mobilization 

Proper hydration and monitor for fatigue 


| 

| 

Acute: Life threatening; immediate emergency | 
care | 

Chronic: Hyperventilation may worsen tetany; | 

s on breathing during exercise 

Cardiac complications may occur; careful 

monitoring of vital signs 


Caution secondary to impaired wound 
healing/bruise easily | 

Closely monitor resistance exercise for muscle | 
pain or increased weakness | 

Slow progressive weight-bearing and precav- | 
tions with mobilization secondary to | 
osteoporosis | 

Slow progression of exercise and monitor 
vitals 


Fall risk secondary to hypoglycemia and 
orthostatic hypotension 


i i ier, 2020. 
~ Goodman C, Fuller K. Pathology: Implications for the Physical Therapist, 5th ed. St Louis, Elsevier, 
in C, Fuller K. Pathology: Implications ror the y" 
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7. The adrenal cortex controls the release of mineral 
corticosteroids (aldosterone), glucocorticoids (cor- 
tisol), adrenal androgens (dehydroepiandrosterone 
|DHEA]), and androstenedione. 

8. The adrenal medulla controls the release of epineph- 
rine and norepinephrine. 

9. The thyroid controls the release of triiodothyronine 
and thyroxine. Thyroid C cells control the release of 
calcitonin. 

10. The parathyroid glands control the release of para- 
thyroid hormone (PTH). 

11. The pancreatic islet cells control the release of insu- 
lin, glucagons, and somatostatin. 

12.The kidney controls the release of 1,25-dihydroxy- 
vitamin D. 

13.The ovaries control the release of estrogen and 
progesterone. 


14.The testes control the release of androgens 
(testosterone). 


a. 
ass 
Meje T 


Overview of tł 
System i 


Glucose Control 
1. Normal glucose control is the result of nutrient, 
neural, and hormonal regulation. 


Hormones. Released by Islets of 

Langerhans in Pancreas 

1. Insulin: allows uptake of glucose from the blood- 
stream; suppresses hepatic glucose production, low- 
ering plasma glucose levels. Secreted by the beta cells. 

2. Glucagon: stimulates hepatic glucose production to 
raise glucose levels, especially in fasting state. Secreted 
by the alpha cells. 

3, Amylin: modulates rate of nutrient delivery (gastric 
emptying); suppresses release of glucagon. Secreted 
by the beta cells. 

4. Somatostatin: acts locally to depress secretion of both 
insulin and glycogen; decreases motility of stomach, 
duodenum, and gallbladder; decreases secretion and 
absorption of GI tract. Secreted by the delta cells. 


Metabolic Sync 

(Syndrome X 

Characteristics 

1. The name for a group of risk factors that raises the risk 
for heart disease, stroke, and diabetes. 


Metabolic Risk Factors 


1. Diagnosis requires presence of three or more of the 
following: 


9. Abdominal obesity: large waist size: For 
40 inches or larger; for women: 35 inches or larger 
3. High triglyceride level: 150 mg/dl or higher or Using 
a cholesterol medicine. 

4. Cholesterol: low HDL cholesterol; for men, lesg than 
40 mg/dL; for women: less than 50 mg/dL or Using a 
cholesterol medicine. l 

5, High blood pressure: systolic BP 135 mmHg or higher 
and/or diastolic pressure 85 mmHg or higher. 

6. Blood sugar: fasting plasma glucose level 100 mg/d; 
or higher. 


Men: 


Etiology Í ) 

1. No one cause, due to a collection of risk factors. 

2. Unhealthy lifestyle: diet high in fats; low levels of 
physical activity. 

3. Occurs with certain diseases and hormonal imbalance, 


Incidence 

1. May affect as many as one in four adults. 

2. More common in older adults and individuals prone 
to blood clots and inflammation. 

3. May run in families. 


Treatment: Management of Risk 

Factors 

1. Lifestyle changes can reverse or reduce the chance of 
developing metabolic syndrome: healthy diet, weight 
loss, exercise, smoking cessation. 

2. Medications to control cholesterol, blood pressure, or 
diabetes (glucose intolerance). 


Diabetes N 


Characteristics 


1.A complex disorder of carbohydrate, fat, and protein 
metabolism caused by deficiency or absence of insu- 
lin secretion by the beta cells of the pancreas or by 
defects of the insulin receptors. Causes an abnormally 
high level of sugar or glucose in the blood. 

2. May be acquired, familial, idiopathic, neurogenic OF 
nephrogenic, Possible viral/autoimmune and genetic 
etiology. 


Types 


1. Type 1 diabetes mellitus (T1DM); also known 4° 
insulin-dependent, juvenile-onset diabetes. Affects 
about 1% of the population and 10% of all people 
with diabetes, Characteristics include: 
a. Decrease in size and number of islet cells resulting 
in absolute deficiency in insulin secretion. 
b. Initially occurs in children and young adults. Lons 
nical period, often with abrupt onset of sy™P” 


precli 
toms around the age of puberty. 


all 


: equate 


; aol’ caused by a abnormalities, 
etic causes, Or environmenta causes. 
A sulin dependent: requires insulin delivery by 
tion, insulin pump, or inhalation, 
ne to ketoacidosis. Presence of ketone bodies 
¢ a the urine, the by-products of fat metabolism 
ketonuria). ! 
9 diabetes mellitus (T2DM) results from inad- 
utilization of insulin (insulin resistance) and 
ive beta cell dysfunction; also known as non- 
i asulin dependent or adult-onset diabetes. Represents 
95% of DM cases. Characteristics include: 
L Gradual onset. 
þ. Usually not insulin dependent. 
c Individual is not prone to ketoacidosis (may form 
ketones with stress). 
d. Etiology: a progressive disease caused by a combi- 
nation of factors, including: 

ə Insulin resistance in muscle and adipose tissue. 

e Progressive decline in pancreatic insulin produc- 
tion. 

e Excessive hepatic glucose production. 

e Inappropriate glucagon secretion. 

e. Risk factors. 

e Linked to obesity and older adults (significant 
risk factor over the age of 45). Increased inci- 
dence in obese children. Can occur in nonobese 
individuals with increased percentage of body fat 
in the abdominal region. 

e Family history of diabetes. 

* Unhealthy eating patterns. 

e Lack of physical activity. 

3.Secondary diabetes: associated with other condi- 
tions (pancreatic disease or removal of pancreatic tis- 
sue), endocrine disease (e.g., acromegaly, Cushing's 
syndrome, pheochromocytoma), drugs (e.g., some 
diuretics, diazoxide, glucocorticoids, levodopa), and 

emical agents. 

£. Cestational diabetes mellitus (GDM): glucose intoler- 
ance (high blood sugar) associated with pregnancy, 
most likely in third trimester. Affects approximately 

Peg Pregnancies. k 
i : impaired glucose tolerance (IGT) wi 
abnormal response to oral glucose test; 10% 0-15% of 
ndividuals will convert to type 2 diabetes within 10 years. 

Pans and Symptoms 

2 “Roa blood sugar (hyperglycemia). 

3 “d Sugar in urine (glycosuria). 

4. Excessive hie te a urine opiny 

5, ; irst (polydipsia), dry mouth. ; 

6. uive hunger T A especially after eating: 

?, Rimi weight loss. 


e u s S 
ted vision, headaches. 


Endocrine and Metabolic Systems 403 


Complications of DM 
; iMate disease. 
a. Retinopathy. 
b. Renal disease. 
c. Polyneuropathy. 


2. Macrovascular disease: dyslipidemia (accelerated ath- 
erosclerosis). 

a. Cerebrovascular accident (CVA, stroke). 
b. Myocardial infarction (MI). 
c. Peripheral arterial disease (PAD). 

3. Integumentary impairments: including degenera- 
tive connective tissue changes; slow healing of sores 
or cuts, anhidrosis; increased risk of ulcers and 
infections. 

4. Musculoskeletal impairments. 

a. Joint stiffness and increased risk of contractures. 
b. Increased risk of adhesive capsulitis of shoulder, 
tenosynovitis, plantar fasciitis. 
c. Increased risk of osteoporosis. 
5. Neuromuscular impairments. 
a. Diabetic polyneuropathy. 
e Symmetrical numbness and tingling of the hands 
and feet (stocking and glove distribution). 
e Distal (long nerves first) progressing to proximal. 
e Altered sensations; paresthesias, shooting pain; 
loss of protective sensations. 
e Motor weakness: foot/ankle weakness initially 
with balance and gait impairments. 
b. Diabetic autonomic neuropathy (DAN). 
e Cardiovascular autonomic neuropathy (CAN): rest- 
ing tachycardia; exercise intolerance with abnormal 
HR, BP, and cardiac output responses; exercise- 
induced hypoglycemia; postural hypotension. 
e Integumentary: anhidrosis, abnormal sweating, 
dry skin, heat intolerance. 
e Gastrointestinal: gastroparesis, GERD, diarrhea, 
constipation. 
e Metabolic: abnormal or delayed responses to 
hypoglycemia; lack of awareness of hypoglycemia. 
c. Mononeuropathies: focal nerve damage resulting 
from vasculitis with ischemia and infarction. 
d. Entrapment neuropathies: resulting from repetitive 
trauma to superficial nerves. 

6. Kidney impairments, including kidney failure. 

7.Vision impairments, including diabetic retinopathy 
(associated with chronic hyperglycemia) and diabetic 
macular edema. 

8. Liver impairments, including fatty liver disease 
(steatosis). 


Diagnostic Criteria for DM 

1. Symptoms of diabetes plus casual plasma glucose 
concentration 2200 mg/dL (11.1 mmol/L). Casual is 
defined as nonfasting any time of day, without regard 
to time since last meal. 
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(FPG) 2126 mg/dL (7 mmol/L). 

caloric intake for at least 8 aD 

| 3. 2-hour postload glucose 2200 mg/dL (11.1 mmo 

| during ey oral glucose tolerance test (OGTT ). OGIT, 
as described by the World Health Organization, uses 
a glucose load containing the equivalent of 75 g anhy- 
drous glucose dissolved in water. 

|4. The Alc test measures average blood glucose for the 

| past 2-3 months. Normal is less than 5.7%; prediabe- 

| tes is 5.7% to 6.4%; diabetes is diagnosed at an Alc of 

greater than or equal to 6.5%. 


| 
| 2. Fasting plasma glucose 
Fasting is defined as no 


‘Medical Goals and Interventions 

1. Maintain insulin glucose homeostasis. 

a. Frequent monitoring of blood glucose levels. 

b. Dietary control: weight reduction, control of carbo- 

hydrate, protein, fat, and calorie intake. 

c. Oral hypoglycemic agents to lower blood glucose; 

indicated for type 2 diabetes. 

© d. Insulin to lower blood glucose via injections, infu- 
sion pump, or intraperitoneal dialysis for patients 
with renal failure. Indicated for type 1 diabetes or 
for more severe type 2 diabetes. 

e. Maintenance of normal lipid levels. 

f. Control of hypertension. 

2. Exercise and physical fitness. 

3. Health promotion. 


Physical Therapy Goals, Outcomes, and 
Interventions 
1. Exercise. 

a. Outcomes of regular exercise include improved 
glucose tolerance, increased insulin sensitivity, 
decreased glycosylated hemoglobin, and decreased 

: insulin requirements. Additional outcomes include 

: improved lipid profiles, BP reduction, weight man- 

= agement, increased physical work capacity, and 
improved well-being. 

b. Response to exercise is dependent upon adequacy 
of disease control. 

2. Exercise testing is recommended prior to exercise due 
to increased cardiovascular risk. 
3. Exercise prescription—Cardiovascular training—ACSM 

Guidelines for Exercise Testing and Prescription, 2021. 

a. Intensity: 50%-80% of maximal oxygen uptake 
(VO2 max) or heart rate reserve (HRR) correspond- 
ing to rating of perceived exertion (RPE) of 12-16 

on the 6-20 Borg scale. 
b. Frequency: 3-7 days/week. 
c Duration: 20-60 minutes. 
d. Type: rhythmic, large muscle activity: biking, tread- 
mill walking, overground walking. 
Exercise prescription: resistance training (ACSM 
Guidelines for Exercise Testing and Prescription, 2021). 
a. Frequency: 2-3 days/week. 


b. Intensity: resistance 60%-80% of one repetition 
max, 2-3 sets of 8-12 repetitions. 

c. Type: multijoint exercises of major muscle groups 

d. Proper technique: minimize sustained gripping 
static work, and Valsalva’s maneuver (essential te 
decrease risk of hypertensive response). 


5, Flexibility exercises. 
6. Balance exercises. 


See Boxes 8-1, 8-2, and 8-3 for 
Signs or Symptoms of 
Hypoglycemia, Hyperglycemia, 
and Exercise Precautions 
1. With peripheral neuropathy emphasize proper dia- 
betic foot care: good footwear, hygiene. 
2. Patient and family education. 
a. Control of risk factors (obesity, physical inactivity, 
prolonged stress, and smoking). 
b. Dietary intervention strategies. 
c. Injury prevention strategies. 
d. Self-management strategies. 


Obesity => 


Obesity 
1. A condition characterized by excess body fat. 


Body Mass Index (BMI) 

1. Formula for determining obesity. 

2. BMI is calculated by dividing an individual's weight 
in kilograms by the square of the person’s height in 
meters. 

3. Criteria: World Health Organization classification 
(adopted by National Institutes of Health): 

. Overwel i i 
ps sae is defined as a BMI ranging from 
b. Obesity is defined as a BMI >30. 

j \ aprig obesity is defined as a BMI >40. 

Sie a Shines by skin calipers using a fold of skin 
(midbi aneous fat from various body locations 
ceps, midtriceps, and subscapular or ingui- 


nal areas). Gr sss 
body oh eater than 1 inch is indicative of excess 


Scope of Problem 


1.A nati 
abe be Fea Problem: 39.8% of U.S. adults a 
alence of obesity is and adolescents age 2-19, the prev 


aoe (CDC Obesity Facts, 2017). 
hypetlipider:, ated With obesity: hypertension 
Saas, ATER 2 diabetes, EAEE dis- 
Menstrual imen e intolerance, gallbladder disease 


(endometrium pnts and infertility, and cancef 
reast, prostate, colon). 


8-1 © Signs and Symptoms of 
pox lycemia (Low Blood Sugar) 


cose is low: <70 mg/dl or a rapid drop in glucose 
onset is rapid (minutes) 


zarty signs and symptoms: 

pallor 

shakiness/trembling 

sweating 

excessive hunger 

Tachycardia and palpitations 

fainting or feeling faint 

Dizziness 

Fatigue and weakness 

Por coordination and unsteady gait 


Late signs and symptoms: 
Nervousness and imitability 

Headache 

Blurred or double vision 

Sturred speech 

Drowsiness 

inability to concentrate, confusion, delusions 
Loss of consciousness and coma 


Response: If patient is awake, provide sugar (juice, candy 
bar, glucose tablets, and gel). 


if patient unresponsive, seek immediate medical treat- 
ment; glucagon injection or intravenous glucose is required. 


BOX 8-2 © Signs and Symptoms of 
Hyperglycemia (Abnormally High Blood 
Sugar) 
Oe 


Glucose is high: >300 mg/dL. Gradual onset (days). 
Weakness 


Increased thirst 

Ory mouth 

Fequent, scant urination 
Decreased appetite, nausea/vomiting, abdominal tendemess — 


Dulled senses, confusion, diminished reflexes, 
Paresthesias 


Flushed, Signs of dehydration 
P, rapid respirations 
- rapid, weak 


Odor to the breath (acetone breath) 
"glycemic coma 


e: Seek immediate medical treatment. 


| are high (fasting glucose >300 mg/dL) or poorly controlled 


aie 
i r- 
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REN 8-3 © Exercise Precautions for 
ividuals with Diabetes Mellitus 


Monitor glucose levels prior to and following exercise. 


Hypoglycemia is the most common problem for patients 
with diabetes who exercise. 


* Observe for signs and symptom of hypoglycemia 
(Box 8-1). Do not exercise if blood glucose is 
<70 mg/dL. Provide carbohydrate snack initially (15 g 
of carbohydrate); have readily available during 


exercise (15 g carbohydrate for every hour of 
intense activity). 


e Hypoglycemia associated with exercise may last as 
long as 48 hours after exercise. To prevent postexercise 
hypoglycemia, monitor plasma glucose levels and ingest 
carbohydrates as needed. 

Hyperglycemia: Do not exercise when blood glucose levels 


o) 
> 
D 
5 
c+ 
M 
s 
© 
O 
-d 
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(ketosis is present with urine test) (Box 8-2). 


Do not exercise without eating at least 2 hours before 
exercise. 


Do not exercise without adequate hydration. Maintain 
hydration during exercise session. 


Do not exercise alone. Exercise with a partner or under 
supervision. 


Do not inject short-acting insulin in exercising muscles 
or Sites close to exercising muscles as insulin is 
absorbed more quickly. Abdominal injection site is 
preferred. 


Use caution or do not exercise patients with poorly 
controlled complications. 


e Cardiovascular disease, hypertension. May see chrono- 
tropic incompetence, blunted HR and systolic BP 
response, blunted oxygen uptake, and anhidrosis. RPE 
may be used to regulate exercise intensity. 


Retinopathy. Avoid activities that dramatically increase 
BP (>170 mmHg systolic BP); avoid pounding or jaming 
activities. 


Neuropathy, nephropathy. Limit weight-bearing 
exercise for patients with significant neuropathy. 
There is increased fall risk with balance and gait abnor- 
malities. 


Autonomic neuropathy is associated with sudden death 
and silent ischemia. Monitor for signs and symptoms 
of silent ischemia due to patient's inability to perceive 
angina. 


© Nephropathy. Limit exercise to low to moderate intensi- 
ties; discourage strenuous intensities. 


Do not exercise in extreme environmental temperatures 
(very hot or cold due to impaired thermoregulation). 
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3. Waist circumference is used to determine distribution 
of body fat. Abdominal obesity (central accumula- 
tion of fat) is an independent predictor of morbidity 
and mortality. 


Causes 

1.An imbalance when energy intake exceeds energy 
consumption. Excess calories are consumed, exceed- 
ing those expended through exercise and activity. 

2. Interaction of psychological and environmental fac- 
tors (behavioral, cultural, social, economic factors). 
Observe for depression, smoking, yo-yo dieting with 
fluctuations in weight. 

3. Genetic factors (biochemical defects): may account 
for 30%-40% of BMI. 

4. Medical causes: endocrine and metabolic disorders 
(e.g., metabolic syndrome); hypothyroidism, Cush- 
ing’s syndrome. 


Prevention and Management 

1. Lifestyle modification: combination of dietary 
changes to reduce body weight combined with 
increased physical activity. 

a. Personalized diet with reduced caloric intake: fat 
intake of <30% of total energy intake, emphasis on 
fruits, vegetables, whole grains, and lean protein. 

b. Personalized exercise program, including stretching 
exercises, resistance exercises, and aerobic exercises. 

c. Instruction in self-monitoring of exercise responses 
(heart rate, perceived exertion). 

2.Behavior therapy: self-monitoring of eating hab- 
its and physical activity (use of a food and exercise 
diary); stress management, relapse prevention, and 
social support. 

3. Pharmacology: over-the-counter (OTC) and prescrip- 
tive weight loss therapy (e.g., sibutramine, orlistat). 
4. Surgery (bariatric surgery): usually limited to persons 
with BMI over 40 (or individuals with comorbid con- 
ditions and BMI over 35). Procedures include gastric 

banding and gastric bypass. 


Exercise Evaluation (ACSM Guidelines 
for Exercise Testing and Prescription, 
2021) 

1. Individuals are typically sedentary with low physical 
work capacities. 

2. Interviews should include goals, past exercise history, 
perceived barriers to exercise participation, and exer- 
cise likes and dislikes. 

3. Exercise testing: submaximal, low initial workload 
(typically 2-3 METs), small workload increments per 
test stage (0.5-1.0 METs). 

4.Use of leg or arm ergometry may enhance testing 
performance. 

5.Use of proper size equipment: wide seat ergometer, 
large-size BP cuff. 


Exercise Prescription (ACSM 
Guidelines for Exercise Testing 
and Prescription, 2021) 

1. Start slowly, provide adequate warm-ups and cogl. 
downs. Initial exercise intensity should be moder 
(40%-60% oxygen uptake reserve [VO2R] or HRR), 

> Increase intensity gradually in order to prevent injury- 
moderate-intensity activity (50%-70% VO2R or HRR), 

3, Frequency: 5-7 days/week. 

4. Duration: 30-60 minutes. 

5, Type: aerobic physical activities. Use of circuit train- 
ing in order to combine resistive training with 
aerobic training activities. Provide with short rests 
between activities/exercise bouts. 

6. Involve the patient in activity selection, incorporat- 
ing individual preferences. 

7. Select adequate footwear and orthotic devices as needed, 

8. Aquatic exercise programs can assist in reducing 
musculoskeletal strain and injury. 

9, Use of special bariatric equipment: wide seats on 
ergometers, bariatric lifts. 

10. See Chapter 6, Table 6-6, Aerobic exercise for addi- 
tional information. 


See Box 8-4 for Exercise Precautions 


BOX 8-4 © Exercise Precautions for 
Individuals Who Are Overweight or Obese 


Typically exhibit cardiopulmonary compromise: shortness 
of breath, elevated blood pressure, and angina. 


Typically exhibit altered biomechanics affecting hips, knees, 
ankle/foot; back and joint pain; and increased risk of ortho- 
| pedic injury. 


Increased risk of skin breakdown due to shear forces. 


Increased heat intolerance, risk of hyperthermia and heat 
exhaustion. 


Increased risk of therapist injury: poor body mechanics, 
Inadequate assistance during transfers and lifts. 


Hypothyroidism 
1. An underactive thyroid gland with deficient thyroid 
secretion (thyroxine); lower than normal T4 levels. 
2. Results in slowed Metabolic processes, affecting body 
i ih ial heartbeat, and slowing of body processes. 
-Etiology: decreased thyroid-releasing hormone 
secreted by the hypothalamus or by the pituitary 
gland; atrophy of the thyroid gland; chronic autoim- 
mune thyroiditis (Hashimoto’s disease); overdosage 
with antithyroid medication. 
4. co may include constipation, depression, i 
air and hair loss, dry skin, fatigue, slow heart ses 


aging of the thyroid gland (goiter), unexplained 
are gain 


or difficulty losing weight, carpal tunnel 


gndrome- 
-É „pireated. leads to — (severe hypothyroid- 
si ) with symptoms of swelling of hands, feet, face. 


ead to coma and death. 
ment: lifelong thyroid replacement therapy. 


can 
g Trea 
Í agp FLAG: Can result in exercise intolerance, weak- 
“pes apathy; exercise-induced myalgia; reduced car- 
| ğa output. 


idi 

i Hyperactivity of the thyroid gland. 

? Enology unknown. 

3 Thyroid gland is typically enlarged and secretes greater 
than normal amounts of thyroid hormone (thyroxine), 
eg. Graves disease, thyroid storm, thyrotoxicosis. 

4 Metabolic processes are accelerated. 

5 Symptoms include nervousness, hyperreflexia, tremor, 
hunger, weight loss, fatigue, heat intolerance, palpita- 
tons, tachycardia, goiter, and diarrhea. 

é Treatment: antithyroid drugs. 

7.Radioactive iodine may also be prescribed; surgical 
ablation may be necessary. 


RED FLAG: Can result in exercise intolerance; fatigue is 
| asodated with hypermetabolic state. 


Primary Adrenal Insufficiency 
Addison's Disease) ! 
!- Partial or complete failure of adrenocortical function; 

results in decreased production of cortisol and aldos- 


x oe 
-Etiology autoimmune processes, infection, neo 


or 
3. Signs and 
symptoms. 
x laceased bronze pigmentation of skin. 
» Weakness, decreased endurance. Ponce 
Anorexia, dehydration, weight loss, gastrointestinal 
q Gsturbances. 
Anxiety, depression. 
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e. Decreased tolerance to cold. 

f. Intolerance to stress. 

4. Medical interventions. 
a. Replacement therapy: glucocorticoid, adrenal 
corticoids. 
b. Adequate fluid intake, control of sodium and 
€ Diet high in complex carbohydrates and protein. 


Secondary Adrenal Insufficiency 

1.Can result from prolonged steroid therapy (ACTH); 
rapid withdrawal of drugs; and hypothalamic or pitu- 
itary tumors. 


Cushing’s Syndrome/Cushing’s Disease 

1. Cushing's syndrome: Metabolic disorder resulting 
from chronic and excessive production of cortisol by 
the adrenal cortex. 

a. Etiology: Over-administration of corticosteroids; 
benign or malignant adenomas. 

2. Cushing's disease: 

a. Etiology: Pituitary tumor with increased secretion 
of ACTH. Patients may exhibit headaches and vis- 
ual changes (bitemporal hemianopsia) secondary 
to compression of the optic chiasm. 

b. Note: Pituitary tumors {adenoma or maligant) 
often results in hyper- or hypopituitarism with 
increase/decrease of multiple hormones and sub- 


c. Obesity: rapidly developing fat pads on chest and 
abdomen; buffalo hump. 

d. Decreased testosterone levels or decreased men- 
strual periods. 

e. Muscular atrophy. 

f. Edema. 

g. Hypokalemia. 

h. Emotional changes. 

4. Medical interventions. 

a. Goal is to decrease excess ACTH: irradiation or sur- 
gical excision of pituitary tumor or control of medi- 
cation levels. 

b. Monitor weight, electrolyte and fluid balance. 


= Review Questions 
and Case Study 


& ; (Answers to all Review Questions and Case Studies are found in Chapter 17) 


. What are the adverse side effects of cancer treatment that can impact physical therapy intervention? 


. What are the typical medications that may be prescribed for a patient diagnosed with GERD? 


. What are three possible interventions a physical therapist might use in the management of stress inconti- 
nence? i 


. What are some of the long-term complications of diabetes that a physical therapist needs to consider dur- 
ing examination and treatment? 


. Differentiate between hypothyroidism and hyperthyroidism in terms of expected symptoms 


presenting Problem/Current Condition: 

, Patient referred to outpatient physical therapy with 
low back pain X 5 years with increased symptoms 
over the past year. No known mechanism of injury. 

» Rates pain as a constant 4/10 with no consistent 
aggravating or easing factors 

. Denies numbness, tingling, or weakness in either 
lower extremity 

¢ Denies bowel or bladder incontinence but reports 
frequent urination, nocturia, and difficulty starting 
urination 


Past Medical/Surgical History: 
¢ Well-controlled hypertension for 7 years 
s Well-controlled high cholesterol for 8 years 


Other Information 

* Mechanic 

* Married 

* Does not smoke and has 1-2 drinks a week 


Question #1 | 
Which of the following questions is BEST for determin- 
ing if prostate dysfunction is contributing to the patients 
low back pain? 


1. Does the patient have pain in the suprapubic region? 
2 Does the patient have foul-smelling urine? 

3. Does the patient have blood in their stool? 

4. Does the patient have genital and sacral pain? 
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Question #2 


ieee shares that he has noticed periodic blood in 

T nne, increased pain at night, and erectile dysfunc- 
n over the past 6 months. These symptoms are most 

consistent with which medical diagnosis? 

1. Prostatitis. 

2. Benign prostratic hyperplasia. 

3. Prostrate cancer, 

4. Bladder cancer, 


Question #3 


The patient is diagnosised with prostrate cancer and 
undergoes surgery and radiation. The patient is referred 
for evaluation and treatment secondary to significant 
pelvic floor dysfunction. What is the BEST option for ini- 
tially starting pelvic floor exercises? 


1. Perform Kegel exercises while voiding. 

2. Perform Kegel exercises in supine with knees bent. 

3. Perform Kegel exercises in sitting. 

4. Perform Kegel exercises everytime they move from sit 
to stand. 
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Theories of Development, 


Motor Control, and Motor Learning 


Development _ 


The Sequence of Events Through 
Which the Individual Grows, Changes, 


Evolves, and Matures (See Tables 9-1 
and 9-2) 


Theories of Development 
1, Maturationist Hierarchical theory. 


a. Individual genetically and biologically determined. 


b. Aspects of human behavior are preformed and 
innate. 


2. Empiricist theory. 
a. Source of human behavior is the environment. 


-Table 9-1- 


Developmental Sequence Summary 
1 Month e Decreased flexion 


3. Behaviorist theory. 

a. Environmental reinforcement motivates and 
shapes cognitive and motor behavior. 

b. Used in behavior modification treatment where 
desired behaviors are positively reinforced and 
unwanted behaviors are ignored. 

4. Interactionist theory. 

a. Child is an active social being who contributes to 

his or her development. 
5. Piagetian theory. 

a. Interaction of environment and neural maturation 
results in spiraling of development, with equilib- 
rium and disequilibrium resulting. 


e Momentary head elevation with minimal forearm support | 
e Tracks a moving object with head rotation | 


e Head usually to side 


e Reciprocal and symmetrical kicking 


e Positive support and primary walking reflexes in supported standing 
e Hands fisted with indwelling thumb most of the time 


e Neonatal reaching 
e Alert, brightening expression 


2 Months 


e Head elevation to 45° in prone, prone on elbows with elbows behind shoulders 
e Head bobs in supported sitting 


e Does not accept weight on lower extremities (astasia-abasia) 


e Responds to friendly handling 
© Prone on elbows, weight-bearing on forearms 


3 Months 


© Elbows in line with shoulders, head elevated to 90° 


e Head in midline in supine, hands on chest 


e Increased back extension with scapular adduction in su 
© Takes some weight with toes curled in supported sta 


e Coos, chuckles 


pported sitting 
nding 


e Optical and labyrinthine head-righting present 


4 Months 
e Sits with support 
e No head lag in pull-to-sit 


e Bilateral reaching with forearm 


e Ulnar-palmar grasp 
o Laughs out loud 


Teas © Rolls from prone to supine 


e Weight shifting from one forearm 
e Head control in supported sitting 


e Prone on hands with elbows extended, 


6 Months 
e Rolls supine to prone 
e Independent sitting 


e Rolls prone to side, supine to side 


pronated when trunk supported 


to the other in prone 


weight shifting from hand to hand 


e Pulls-to-stand with hands held, bounces 


fable 9-1 
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opmental Sequence Summary (Continued) 


i pestis 


1-4 Months 


10-15 Months 


20 Months 


2 Years 


3 Years 


4 Years 


e Can maintain quadruped 
© Pivots on belly: mov inci l 
° Assumes siting ka E ed ts 
© Trunk rotation in sitting 

e Recognizes tone of voice 

¢ May show fear of strangers 

* Belly crawls 


* Quadruped creeping 
° Side-sitting 
è Pulls-to-stand through kneel; i 
gh kneeling at furniture 
ə aay als panai for 1-2 seconds 
® Reaches with closest arm, radial digital i inferi 
pincer grasp with thumb and Evie tua hea gor eae. 
* Can transfer objects from one hand to the other 


è Begins to walk unassisted 

è Transitions in/out of squatting 

° Creeps up/down steps 

e Transitions floor to stand 

e Begins self-feeding 

e Reaches with supination, neat pincer grasp, can release, build a tower of two cubes 
e Searches for hidden toys 

© Suspicious of strangers 

e Plays patty-cake and peekaboo 

è Imitates others 


e Ascends stairs step-to pattern (2 feet on each step-non-reciprocal pattern) 
e Immature running pattern more coordinated 
e Jumps off bottom step 


e Plays make-believe 
© Throws ball overhand a few feet 


e Immature running with increased speed = 

e Can go upstairs foot-over-foot (reciprocal stair climbing) 
e Active, restless, tantrums 

e Catches large ball 


o Jumps with two feet 

e Rides tricycle 

© Stands on one foot briefly 

e Jumps off step 

e Hops on one foot 

e Gallops 

e Kicks ball 

e Understands sharing 

e Climbs on playground equipment 
e Mature/true run 

e Hops on one foot several times 


e Stands on tiptoes 
© Relates to friends 
e Skips 

© Kicks ball well 


A ae arg playground swing (pumps legs independently] 
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Development of Gait 
Birth—9 months 


Motor Control — : 


The Study of Postures and Movement, 
and the Parts of the Mind and Body 
That Control Them 


Theories of Motor Control 
1. Neuromaturationist theory. 

a. Cortex is command center, with descending con- 
trol and inhibition of lower centers by higher one 
in central nervous system (CNS). 

2. Dynamic Systems theory. 

a. Command center changes from cortex to other lev- 
els, depending on the task. 

b. Stresses interaction between brain, body, and envi- 
ronment, including biomechanics and body geo- 
metry. 

c. Sensory systems mature, become integrated and 
connected to muscle coordination patterns, start- 
ing with the visual system. 

d. Immature postures involve cocontraction of ago- 
nists and antagonists; cocontraction decreases with 
maturation. 

3. Neuronal group selection theory. 

a. Genetic code of species outlines limits of neural 
network formation. 

b. Actual network formation results from individual 
experience. 

c. Cell death of unexercised synaptic and strengthen- 
ing of synaptic connections selectively activated. 


Early Moto “| earning 
‘eked! a 


Motor Skill 


1.Any motor activity that becomes better organized, 
more effective, and more efficient as a result of 
practice. 


Tae i : icking, hip extensor strength by craw 
e Antigravity strength is obtained. Hip flexor strength by kicking, p exte y ing on 
teh i we and kneeling. Hip ABD strength by cruising. Extremities and trunk lengthen, 


e More mature gait: genu valgum, heel eversion decreasing, consistent heel strike, femoral anteversion 


9-15 months © Fat decreases. Initial gait consists of flexion, 
calcaneus, absent longitudinal arches, excessive 
Myelination of nerves completed (by 12 months). 
18-24 months 
started walking). 
3-3.5 years 
decreasing, arm swing noted. 
6-7 years 


e Fully mature gait: knees and heels in neutral position. Excessive femoral anteversion almost resolved, 


ABD and ER of hips, genu varum, eversion of the 
femoral anteversion, and internal tibial torsion, 


e Gait characterized by decreased base of support, heel remains everted, less co-contraction of muscles 
genu varum resolved, knee in neutral, and longitudinal arches (seen at 24 months or 1 year after 


Enhancement of Early Motor Skills 

Development 

1. Use of goal-oriented tasks. 

2. Internal feedback via corollary discharge and effector 
organ feedback (i.e., visual, somatosensory vestibular 
feedback). 

3. External feedback through knowledge of results and 
knowledge of performance feedback from instructor, 
i.e., every other time and after a delay. 

4. Practice of high intensity and duration as tolerated. 


Principles of Motor Development 


1. Occurs in cephalocaudal and proximal to distal direc- 
tions. 


2. Unrefined to refined movement. 

3. Stability to controlled mobility. 

4.Occurs in spiraling manner, with periods of 
equilibrium and disequilibrium. 

5. Sensitive periods occur when infant/child is especially 
affected by environmental input. 


etal Sensorimotor 
Development 
en ae PADE be 


strual period. 
od is 38-42 weeks. Infant 


3. Gestational . - 
: Period is div; . ual 
trimesters (see Table a ines ia 


Conception 
al A 
l. Age of a fetus a 


Or l i ; 
tion. newborn in weeks since conceP 
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op) Gens orimotor Development 
| FIRST TRIMESTER SECOND TRIME | 
————<— abet: THIRD TRIMESTER 
oes ‘adle Muscle starts to differentiate è Motor endplate fo — — - 
® Tissue becomes ialized ù Plate torms * Some muscles are mature and functional 
spec Clonus 7 
a an Sa Ay GAA response to stretch others still maturing 
wah © Response to tactile stimulus > CePIOFS differentiate e Touch functional O 
* Actual temperature discrimination at end of z 
third trimester ey 
sete e Most matu tem at birth 
System e Functioning at the end of the sll Mahe ) 2 
Vestibular 
first trimester (not completely 0 
developed) > 
Vision z Eyelids fused d * Startle to light e Fixation occurs x 
Optic nerve and cup being formed e Visual processing occurs © Able to focus (fixed focal length) U 
a Tu to di T . . m 
Auditory rns to auditory sounds © Debris in middle ear, loss of hearing o 
Olfactory ¢ Nasal plugs disappear, some olfactory 
perception 
Tose e Taste buds develop e Responds to different tastes (sweet, sour, 
bitter, salt) 
Movement e Sucking, hiccupping e Quickening At 28 weeks, the following primitive reflexes 
e Fetal breathing e Sleep states present: 


e Quick, generalized limb movement © Grasp reflex 


e Reciprocal and symmetrical 
limb movements 


e Positional changes 
e 7% weeks: bends neck and trunk 


ea Examination 


© Rooting, sucking, swallowing 

e Palmar grasp 

e Plantar grasp 

e Moro away from perioral stroke 
e Crossed extension 


Mother’s Pregnancy and Birth 

History 

l. Prematurity, fetal distress, difficult labor, umbilical 
cord around neck. 

* High-risk pregnancy can include many things (drug 
use, multiple births, gestational diabetes, etc.). 


Medical History 
' Special care unit admission, diagnoses, intubated or 


°n ventilator, surgeries, medications. 


Paar 
“Maretakers, current home situation, support to family, 
“cloeconomic status. 


Review of Systems 


D : 
Pre = Corrected Age if 
aa ure. Example 
l. p 
$ nological age of child is 6 months old (24 Gn 
€y were born at 32 weeks gestational age 


[8 weeks early as 40 is typical]. Thus, their correct age 
is 4 months (16 weeks). 

2. Calculate prematurity (40 weeks-child’s GA), then 
subtract prematurity from chronological age to get 
corrected age. 


Preterm 1 | 


Neurological Assessment. Preterm and 

Eull-Term Newborn Infants 

1. Neurological items include newborn reflexes, infant 
states of alertness. 

2. Neurobehavioral items from Neonatal Behavioral 
Assessment Scale (NBAS). 

3. Assessment of gestational age by evaluation of 
muscle tone, physical characteristics. 


Assessment of Premature Infant 

Behavior (APIB) 

1. Refinement and extension of NBAS. 

9. Assesses the organization and balance of infant's 
physiological, motor, and behavioral states. 

3. Test is lengthy, used mainly for research. 
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Newborn Individualized Developmental 
Care and Assessment of Progress 
(NIDCAP) 

1. Systematic behavioral observation of preterm or full- 
term infant in nursery or home during environmental 
input, caretaking, and treatments. 

2. An interventional model developed with the aim of 
providing adequate sensory stimulation to premature 
infants at a level that is adapted to the degree of neu- 
rological maturity of the infant. 

3. Note what stresses, consoles infant. 


Test of Infant Motor Performance 

(TIMP) 

1. Developed for infants from 32 weeks postconceptual 
age to 31⁄2 months post-term. 

2. Evaluates spontaneous and elicited movements to 
analyze postural alignment and selective control for 
functional movements. 


Full-Term Newborn, 
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Apgar Screening Test 

1. Administered to newborn at 1, 5, 10 minutes after 
birth. 

2.Continues every 5 minutes if infant is having 
difficulties. 

3. Appearance (color), Pulse, Grimace (reflex irritabil- 
ity), Activity, Respirations, each scored 0, 1, or 2. 

4. Score of 7-10 is considered good. 


Neurological Examination of the 
Newborn 

1. Assigns states of consciousness. 

2. Tests newborn reflexes. 


Neonatal Behavioral Assessment 

Scale 

1.Tests interactive, self-organizational abilities and 
newborn reflexes and muscle tone. 


Skeletal System Examination 

1. Clavicle, as it may fracture during birth. 

2. Dislocated hip: asymmetrical gluteal folds, hip click, 

3. Spine: at birth is normal for the spine to be kyphotic. 
Abnormal would be scoliosis, spina bifida occulta 
with dimple, patch of hair, and pigmentation visible. 

4. Talipes equinovarus (clubfoot): ankle in plantar flex- 
ion, forefoot adduction and supination. 


Range of Motion (ROM) 

1. Newborn has decreased ROM into extension due to 
physiological flexion, but increased dorsiflexion of 
ankles and flexion at wrists. 


Posture 2 

1. Physiological flexion of all four limbs due to position 
in utero. 

2. Head to one side. 


Movements 
1. Spontaneous and reflexive. 
2. Occasional tremulousness normal. 


Neonatal Reflexes. Primary Motor 
Patterns and Infant Reflexes and 
Postural Reactions (See Table 9-4) 
1. Present at birth and become “integrated” or inhib- 
ited, or not evident later in development. 
2.In CNS lesions, they may persist and interfere with 
motor milestone attainment or cause deformities. 


Postural Reactions (Once Thought 

to Be Reflexes) 

. Protective extension: quick displacement of trunk 
in downward direction while held or while sitting in 
forward, sideward, or backward direction results in 
extension of legs downward and extension of arms 
in sitting position to catch weight. Downward begins 
at 4 months, sideward sitting at 6 months, forward 
sitting at 7 months, backward sitting at 9 months; 
these reactions persist through life. 

2. Body-righting reaction acting on the head (BOH): 
contact of body with solid surface results in head 
righting with respect to gravity, interacts with laby- 
rinthine righting reaction on head to maintain oti- 
entation of head in space. Begins at 4-6 months and 
persists through life. 


3. Body-righting reaction acting on the body (BOB): 
rotation of head or thorax results in rolling over, with 
rotation between trunk and pelvis. Begins at 6-8 
months and persists. 

4. Tilting reactions: slow shifting of base of support 0! 
slow displacement of body in space will result in 
lateral flexion of spine toward elevated side of suf- 
port, abduction of extremities on elevated side, a} 
sometimes trunk rotation toward elevated side. Prone 
begins at 5 months; supine begins at 7 months; sit 
ting at 8 months; quadruped at 12 months. These 
reactions persist throughout life. 
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table 9-4 
ae te ' Neonatal or Primitive Reflexes ~~~ Stemi 
1E NAME a STIMULUS RESPONSE 
- 28 weeks gesta- = Noxious stimulus 
fo F 
sin tional age (GA) the sole of one = Simulated lower limb and 
to 1-2 months foot Seater: oT adduct 
| site lower limb 
x 28 weeks GA to N i 
deor With Oxious stimulus fo Flexes ef 
1-2 months es stimulated lower limb hi 
drowal a e of one and knee flexes, ankle OF 5 
‘Positive Sup 35 weeks GAto Stond infant Up on i 
tii 1-2 months balls oF feat in. weighs mbs to suppor 
[primary contact with a 
standing firm surface 
reaction} 
Golant 28 weeks GA to In prone position, Lateral flexion of the lumbar 
3 months stroke paraspi- spine to the side of the 
nals on one side stimulus 
Rooting 28 weeks GA to Stroke cheek toward Head rotates toward stimulus 
3 months mouth and mouth opens 


| Stepping Reflex 37 weeks GA to Holds infant upright Infant exhibits high stepping 


[Primary 3-4 months with their feet movements with regular 
Walking on the support rhythm (robotic looking) 
or Dancing surface and 
| Reflex) lean forward 
oni Labyrin- 32 weeks GA to Prone (neck usu- Prone: infant goes into overall 
thine (classic 4 months ally flexed) or flexion 
reflex) supine position Supine: infant goes into overall 
(neck usually extension 
extended) 
Moro 28 weeks GAto Allow restr a ee G ey. a 
| : sa 
3-5 months oa, : oa aad boy Wt endl eet 
ined sitti their arms, pulling them 
reclined sitting ies 
position (quickly close to their chest. 
catch head) 
: d- Abduction and extending of B 
mie 28 weeks GA to Loud noise or su f UEs and splaying of fingers. 
3-5 months den h Followed by flex and adduct 
| it ye their arms, pulling them close 
| to their chest. 
) 
| 
| Upper limb on face side will 
Asymmetrical 20 weeks GA to. Rotation of head/ PP% end and hand will open, 
Toni neck in supine Je the contralateral upper 
ic Neck 4-5 months ; while the hand will 
(ATNR) sarees a limb nl flex, and han 
| passiv ke a fist. ; 
side te incu as upper limb 
| flex, may see flexion o 
limb on the face side 
lower lim 
and extension of the lower 


IF PERSISTS INTERFERES WITH: 


limb on the opposite side * 
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Crawling, standing balance, and gait (all | 
upright motor skills). si : 


Standing balance and gait (especially walking 
on uneven surfaces such as on gravel) due | 
_to hypersensitivity to stimuli on sole of feat 
This may lead to abnormal gait patterns. | 
Standing balance, gait (movement of lower extrem | 
thes, esp. LE flexion and all upright motor | 
skills). Can cause plantar flexion contractures, | 
Squatting/sitting from a standing position. | 
May have a rigid gait pattern. | 
Sitting balance, crawling, creeping, gait, could | 
lead to scoliosis, | 
Could lead to fidgeting and an inability to sit | 
still causing issue with concentration; hyper- | 
sensitive to wearing clothes. | 
Controlling head movements for visual pur- | 
poses, ADIs (e.g., washing face), speech | 
(often due fo tongue lying too for forward) 
Hypersensitivity to stimuli on the foce. | 
Standing balance, walking volitionally (all 
upright motor skills). 


Affects anti-gravity control for developing | 
mobility. : 

Prone propping, rolling, belly crawling, creep- | 
ing, transition to sit. | 

Negatively affects ability to orient the head and | 
control posture. | 

Sitting Balance, standing balance, oversensi- 
tive/reactive to sensory stim, supine to sit, 
potential issues in adults include driving, | 
playing sports, drinking (if neck extends 
quickly). 


) 


Oversensitive and overreactive to sensory | 
stimuli (hypersensitivity and hyperreactivity), | 
easily startled/distracted (could led to poor | 
interaction and attention and/or performing | 
fine motor tasks in loud environment), sitting | 
balance, standing balance, potential issues 

in adults include driving, playing sports. | 


Prone propping, rolling, belly crawling, 
plas sitting balance, gait, hand eye | 
coordination and visual tracking, difficulty | 
crossing mid-line, bimanual activities, ALL | 
fine motor skills, could lead to torticollis. 


i 
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| Selected Neonatal or Primitive Reflexes (Continued) 


REFLEX NAME TIME FRAME STIMULUS 
‘Palmar Grasp 28 weeks GAto Apply pressure to 
Reflex 4-7 months palm of a hand 
Sucking 28-34 weeks GA Place gloved finger, 
to 5 months pacifier, bottle 
nipple in mouth 
Head/Neckon 34weeksGAto Passively rotate 
Body 4-6 months head in supine 
Body on Head/ 7 months to Passively rotate 
Neck 5 years trunk/body into 
side-lying 
Gag 19 weeks GA to Stimulates back of 
6 months the throat 
Symmetrical Appears at 5 Flexion or extension 
Tonic Neck months but not of head/neck 
(STNR) present in most (actively or pas- 
children; disap- sively) 
pears at 8-9 
months 
Plantar Grasp 28 weeks GAto Apply pressure to 
9 months the sole of the 
foot just distal to 
the metatarsal 
heads 
Landau 3-12 months 1. Support in prone 
2. Flex neck 
Babinski 0-24 months Firmly stroke sole of 
the foot heel to 
toes, in lateral to 
medial curve 
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Screening Tests 
1. Denver Developmental Screening Test II. 
a. To screen for developmental delay. 
b. Tests social, fine, gross motor, 
from birth to 6 years of age. 
2. Alberta Infant Motor Scale 


from birth through independent walking. 


and language skills 


3 (AIMS): observational 
scale for assessing gross motor milestones in infants 


arte IF PERSISTS INTERFERES WITH: 

: ; ; intentional grasp and release of objects (fing 

Finger bei to grasp object nE h oo bA 
eai hands for prone propping, belly crawling 


and creeping, pull to stand. 


Eating, drinking, speech impairments, drooling, 
risk for choking. 
Tendency to suck thumb. 


Complete voluntary rolling. 


Rhythmically sucking (tongue 
rides up and down with jaw) 


Body follows head by trunk rotat- 
ing into side-lying 


Head follows trunk and rotates 
to the same side 


Complete voluntary rolling. 


Intraoral hypersensitivity, difficulties in eating, 
drinking, risk for choking. 

Can lead to impaired speech. 

Leads to poor nutrition. 


Prone propping, belly crawling, creeping, sit- 
ting balance (slumped posture), sit to stand, 
standing balance, gait (independent move- 
ment of lower limbs), hand-eye coordina- 
tion, inability to dissociate between lower 
limbs. Can lead to W-sitting. 


Standing balance, walking, running. 


Tongue thrusts forward 


With neck flexion, arms flex and 
hips extend 

With head extension, arms 
extension and hips flexion 


Toes will flex 


1. Infant will extend head and 
hips above horizon 
2. Hips flex 


Great toe extends and other toes Standi i 
ob ea ing balance and walking. 


N/A 


Standardized Motor Tests 
1. Movement Assessment of Infants. 


a ie ane dysfunction and changes in the sta- 
vention pro epee and establishes an inter- 
b. Criterion-referes, or infants from birth to 1 year. 
automatic re renced exam of muscle tone, reflexes 
2.P eabody Dey ERN and volitional movements. 
“topmental Motor Scales. 


a. Assesses gross 
, and 
birth to 72 months, fine motor development from 


- Includes 
spon ces 
Matic reacting: eous, elicited reflexes and auto 
3. GMFM-gg. , 
a. Develo 
tion B “asure change in gross motor func 
with cerebral p a validated for use in children 


al 
syndrome. Palsy, TBI, and children with Dow” 
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„jı items on the test could be accomplished by a 
b. s year-old with typical motor development. 


2. Battelle Developmental Inventory (BDI-2). It is for 
eases on Voluntary movement in five develop- 


children 0-7 years. It includes assessment of adaptive, 


(. seit dimensions: prone and supine, Sitting, 
awling and kneeling, standing, walking and 
jumping. 

-vinks-Oseretsky Test of Motor Proficiency 

(BOT-2). 

» Developed to measure gross motor and fine motor 
abilities from 4-21 years of age. 

b. Norm-referenced on typical children, 

c Can use full battery or a short form for screening. 


4. 


Sensory Integration and Praxis Test 

\.Sensorimotor assessment for children between ages 
of 4 and 9 years with mild to moderate learning 
impairment. 

2. Includes tests of balance, proprioceptive and tactile 
sensation, and control of specific movements. 


Comprehensive Developmental 

Assessments 

|. Bayley Scales of Infant Development III revision: 
norm-referenced motor and mental scales for chil- 
dren from birth to 42 months of age. 


> 


Therapy Intervention 


Direct Care Provider 
!.In children’s hospital settings. . 
21n special care nurseries, neonatal intensive care 
units. 
A vediatric rehabilitation settings. 
< n Early Intervention Programs (EIPs) (0-3 years). 
‘In educational settings. 


Tonsultant/Indirect Care Provider — 

`‘ ediatric PT may be consultant in educationa se 
Pap instructing teachers and teachers’ assistants 1n 

2, tating attainment of educational goals. "a 

atric PT may work with physical therapist ass 

tant in delivery of care in many settings. 

` 

teit Education ES 

th intervention in providing pediatric P 
erapy. 


hysical 


personal-social, communication, motor, and cogni- 
tive domains. 


3. HELP (Hawaii Early Learning Profile), a comprehen- 


sive tool for 0-36 months and includes 7 domains: 
cognitive, gross motor, fine motor, communication, 
social-emotional, self-help, sensory regulation. Typi- 


cally used in early intervention. 


Pediatric Functional Assessments 

1. Pediatric Evaluation of Disability Inventory (PEDI): 
interview or questionnaire scale of activities of daily 
living (ADL), with or without modification com- 
pleted by caregiver. 

2. Functional Independence Measure for children 
(WeeFIM): assesses function in self-care, mobility, loco- 
motion, and communication and social cognition. 

3. School Functional Assessment (SFA): measures par- 
ticipation, task supports, activity performance, physi- 
cal tasks, and cognitive/behavioral tasks within the 
school setting. 

a. For children in grades K-6 (5-12 years of age). 
b. Criterion-referenced. 


Overview of Pediatric Physical 


Goals, Ou 


Primary Prevention of Disability 
Through Education and Treatment 


Prevention and/or Improvement 
of Secondary Disabilities (e.g., 
Contractures/Deformities) 


Attainment of Maximal Functional 
Goals of Child and Family 


Obtaining Positioning Equipment, 
Orthoses, Assistive Devices, and 
Wheelchairs as Needed 


| 
| 
| 


| 
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Developmental Activities to Facilitate 

Development of Functional Motor Skills 

1. These activities use postures and movements from the 
developmental sequence to increase strength, ROM, 
coordination. 

2. Play is the work of the child; make activities fun. 


Neurodevelopmental Treatment (NDT) 
1. Sets anticipated outcomes and impairment goals in 
partnership with the family, the client, and the inter- 
disciplinary team. 
2.Encourages active, goal-directed functional move- 
ments appropriate for the developmental level of the 
child. 
3. Utilizes therapeutic handling as the primary interven- 
tion strategy. 
4. Provides specific sensory input using careful grading 
of the intensity, rhythm, and duration of somatosen- 
sory inputs. 
5. Focuses on important components of motor learning. 
a. Practice of task components as well as practice of 
the whole task. 

b. Repetition. 

c. Structuring an environment conducive to client 
participation and support. 


Motor Control/Motor Learning 

Approaches 

1. Utilize principles of motor control and early motor 
learning appropriate for individual child. 


Sensory Integration 

1. Goal is to facilitate child's organization and pr 
ing of proprioceptive, tactile, and vestibular input, 

2. Facilitation will influence postural responses, eny 
ronmental awareness, and motor planning. 


oe) a Mies Lay Pp- 


A Subspecialty of Pediatrics. Requires 
Advanced Didactic and Supervised 
Practical Experience 


Definition and Categories 
1. Birth of infant before 37 weeks gestation. 
2. Categorized by birth weight. 


Preterm Postural and Movement 

Profile 

1. Preterm infant does not develop the physiological 
flexion of full-term newborn. 

2. May exhibit hyperextended neck and trunk (may 
be partially a result of supine and intubation posi- 
tions). 

3. Shoulders may be elevated, abducted, extended with 
scapular retraction. 

4. Hips abducted and extended. 

5. Pelvis tipped anteriorly (increased lumbar lordosis). 

6. Decreased midline arm movement. 


7. May bear weight on toes when in supported standing 
position. 
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Prematurity 
Complications 


Complications Depend on Severity of 
Prematurity and Birth Weight 
1. Meconium Aspiration syndrome. 
a. Due to bowel movement in utero (meconium) 
that mixes with amniotic fluid. 
b. Near-term or term infant inhales substance and 
can develop respiratory distress. 
c. Infants are hypersensitive to environmental 
stimuli—treat in quiet environment. 
d. 20% present with developmental delays, some up 
until 3 years of age. 


2. Respiratory distress syndrome (RDS) or hyaline 
membrane disease. 

a. Surfactant does not develop in the lungs until 
24 weeks GA and lungs are not ready for - 
exchange until 26 weeks GA. Atelectasis is caused 
by insufficient surfactant in premature lungs. 

b. May lead to acute respiratory failure and death. 

c. Treatment includes oxygen supplementation 
assisted ventilation, and surfactant administratio”: 

d.Chronic RDS may lead to bronchopulmonay 
dysplasia. 

3. Bronchopulmonary dysplasia. 
a. Chronic lung disease as a result of damage tO lung? 


from mechanical ventilati inistta- 
entilation, oxygen adminIs 
tion, and chronic RDS. ah 


. jsposes child to frequent respiratory infec- 
‘sions and developmental disability, 
Treatment includes respiratory support, infection 
control, and bronchodilator administration, 
periventricular leukomalacia (PYL), 
a Necrosis of white matter adjacent to ventricles of 
‘prain due to systemic hypotension or ischemia. 
b. May result in cerebral palsy. 
- periventricular-intraventricular hemorrhage. 

,, Bleeding into immature vascular matrix, 

b. Bleeds graded I-IV; grades I-IV may result in cer- 
ebral palsy. 

¢, Retinopathy of prematurity (ROP). 

a, Due to combination of low birth weight and high 
oxygen levels. 

b.Sequelae may range from nonsignificant to 
detachment of retinas and blindness. 

c. In NICU premature infants eyes are covered to 
prevent exposure to bright light. 

7, Necrotizing enterocolitis. 

a. Ischemia results in inflammatory, infected bowel. 

8. Patent Ductus Arteriosus (PDA). 

a. Ductus arteriosus (temporary vessel between aorta 
and the pulmonary artery) should close soon after 
birth. 

b. Non-oxygenated blood is circulated. 

c. PT should monitor O, saturation, signs of cyano- 
sis, shortness of breath, and respiratory rate. 

9. Failure to thrive. 

a. Infant lacks adequate nutritional intake. 

b. Infant can present with developmental delays. 

10. Increased fragility of skin. 

ll. Premature infants lack adipose tissue and the CNS 
is unable to control body temperature prior to 
32 weeks GA. Need to keep infant warm; otherwise, 
they shiver and expend energy needed for other vital 

5 body functions such as respiration. 

Feeding problems. 
13. Interaction/ attachment problems with caregivers. 


Physical Therapy Examination in 
rematurity 
‘Medical history review. 
““Utonomic functions. 
Neurobehavioral organization (interactive items after 
infant is 32 weeks conceptional age). 
Muscle tone. 
6 Postural control. 
fe neous movements. 
8 yy... es including feeding. 
9, Fam o keleta] evaluation. 
y Needs. 
l 
La “ention/ Activities to Teach Raren E 
activities and positioning to facilitate are ii 
traction and adduction such as supported mal 
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while , 

ky teh ad te 
| and auditory trackin í 

2. Midline positioning of Gs Het and reaching, 


3. courage reaching for toys, parent's face if infant 
i S Over 32 weeks conceptional age. 
: Avoid activities that may increase extensor tone, such 
as use of infant jumpers and walkers. 
Positioning goals/principles: 
a. Supervised side-lying and prone positioning 
( tummy time”) for periods during the day. These 
Positions promote physiologic flexion. 
Academy of Pediatrics recommends sleeping in the 
supine position ("Safe to Sleep” or “Back to Sleep”) 
to decrease the possiblity of sudden infant death 
syndrome (SIDS). 
c. Place hand close to face to help children self-regulate 
or soothe/comfort themselves (e.g, thumb-sucking). 
d. Provide barriers to push against (end of crib, firm 
bumpers). 
e. Prevent skin breakdown. 
f. Prevent musculoskeletal issues such as plagioceph- 
aly and torticollis. 


5 


b. 
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Cerebral Palsy (CP) 


Pathology 

1. Group of disorders that are prenatal, perinatal, or post- 
natal in origin (up to 2 years of age). 

2. Nonprogressive encephalopathy: major causes include 
hemorrhage below lining of ventricles, hypoxic 
encephalopathy, malformations, and trauma of CNS. 

3. Preterm birth associated with CP. 


Classifications of CP 
1. By area of body showing impairment. 
a. One limb: monoplegia. 
b. Two lower limbs: diplegia. 
c. Upper and lower limbs of one side of the body: 
hemiplegia. 
d. All four limbs: quadriplegia. 
e. Trunk can be involved in all types. 
2. Movement disorders are the most obvious impair- 
ment. 
a. Spastic: increased tone, lesion of motor cortex, or 
projections from motor cortex. 
b. Athetosis: fluctuating muscle tone, involuntary 
slow writhing movements, lesion of basal ganglia. 
c. Ataxia: instability of movement, lesion of cere- 
bellum. 
d. Dystonia: involuntary movements with sustained 
contractions. 
e. Hypotonia: decreased muscle tone. 
f Mixed: can present with a multiple/mixture of 
movement disorders. 
3. Gross motor function classification system for CP 
(see Table 9-5). 
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Gross Motor Classification for Cerebral Palsy 


© Walk without restrictions; limitations in more-advanced gross motor skills. 


Level Ii e Walk without assistive devices; limitations walking outdoors and in the community. 

Level Iil e Walk with assistive mobility devices; limitations walking outdoors and in the community. 

Level IV e Self-mobility with limitations; children are transported or use power mobility outdoors and in the community. | 
level V 


Impairments for All Classifications of CP 

1. Insufficient force generation. 

2. Tone abnormality. 

3. Poor selective control of muscle activity. 

4.Poor regulation of muscle activity in anticipation 
of postural changes. 

5. Decreased ability to learn unique movements. 

6. Abnormal patterns of movement in total flexion 
and extension. 

7. Persistence of primitive reflexes. 
a. Interfere with normal posture and movement. 
b. May cause contractures and deformities. 


Impairments by Classification of CP 
1. Spastic cerebral palsy. 

a. Increased muscle tone in antigravity muscles. 

b. Abnormal postures and movements with mass pat- 
terns of flexion/extension. 

c. Imbalance of tone across joints may cause con- 
tractures and deformities, especially of hip flexors, 
adductors, internal rotators, and knee flexors, ankle 
plantarflexors in lower extremities; scapular retrac- 
tors, glenohumeral extensors and adductors, elbow 
flexors, forearm pronators. 

d. Visual, auditory, cognitive, and oral motor deficits 
may be associated with spastic CP. 

e. Crouching gait: walks with hip flexion, adduction, 
internal rotation, and knee flexion. May also toe walk. 

2. Athetoid cerebral palsy. 

a. Characterized by involuntary, slow writhing move- 
ments, with generalized decreased muscle tone 
(floppy baby syndrome). This is a result of basal 
ganglion involvement. 

b. Poor functional stability especially in proximal 
joints. 

c. Ataxia and incoordination when child assumes 
upright position, with decreased base of support 
and muscle tone fluctuations. 

d. Poor visual tracking, speech delay, and oral motor 
problems. 

e. Tonic reflexes such as asymmetrical tonic neck reflex 
(ATNR), symmetrical tonic neck reflex (STNR), and 
tonic labyrinthine reflex (TLR) may be persistent, 
blocking functional postures and movement. 


_* Self-mobilty is severely limited, even with the use of assistive technology. 


3. Ataxic cerebral palsy. 
a. Low postural tone with poor balance. 
b. Stance and gait are wide based. 
c. Intention tremor of hands. 
d. Uncoordinated movement. 
e. Ataxia follows initial hypotonia. 
f. Poor visual tracking, nystagmus. 
g. Speech articulation problems. 
h. May occur with spastic or athetoid CP. 


Functional Limitations 

1. Dependent on classification and severity of CP. 

2. Spasticity may lead to decreased ROM, which may 
limit mobility. Special attention to ROM needed dur- 
ing growth spurts. 

3. Ambulation. 

a. Ambulation without use of assistive devices may be 
attained by children with hemiplegia, and by some 
with diplegia and ataxia. 

b. Ambulation may be attained with use of rollator 
walkers or crutches by some children with diplegia, 
athetosis, and a few with mild quadriplegia. 


Interventions and Goals in CP 

1. Very individualized, depending on abilities, age, type 
of CP. Incorporate child and family in intervention 
planning, implementation, and goal-setting. 

2.Focus on prevention of disability by minimizing 
effects of impairment, preventing or limiting second- 
ary impairment such as contractures, scoliosis. 

a. Utilize static Positioning and dynamic patterns of 
movement opposite to habitual abnormal spastic 
patterns. 

b. Facilitate symmetry in postures. 

C. Elongate spastic hamstrings and heel cords. 

d. Serial casting may be used to increase length of 
muscle and decrease tone. 

3, Maximize the gross motor functional level. 

a. Use principles of motor learning and motor co™ 
trol; facilitate functional motor skills, including 
voluntary movement, anticipatory and reactive 
postural adjustments. Use toys, fun activities, balls, 


and bolsters to facilitate postural control and deve? 
opmental activities. 
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use weight-bearing and postural challe 


b. increase muscle tone and strength. 
incorporate orthoses as necessary, 
c , Ankle-foot orthosis (AFO) most commonly used; 
may be rigid or with articulated ankle. Prognosis for CP 
. Submalleolar orthosis for forefoot and midfoot 1. Prognosis depends on severity of brain lesi 
malalignment; e.g., pronated foot. 2.Most children with ante ana ay to 
d. Utilize adaptive equipment as necessary. moderate spastic CP, and mild ataxia will b ble t 
e Seating should maintain head in neutral posi- ambulate. ; a as 
tion; trunk upright; hips, knees, and ankles at 90° 3. Good prognosis for ambulation if child can sit inde- 
flexion (hips in abduction if spastic adductors). pendently by 2 years of age. 


Wheelchair or seat may be tilted posteriorly to 4. If child is going to walk, most will walk by 8 years of age. 
decrease extensor tone and maintain hip flexion. 


e Prone or supine standers and parapodium will 
promote weight-bearing through lower extremi- 
ties and encourage bone mineralization (requires 
minimum of 5 hours/week in weight-bearing), 
gastrointestinal function, tone, strengthening of 
lower extremity muscles, and social interaction. 
TLR will elicit more extensor tone in supine, 
more flexor tone in prone. 

e Side-lying will help decrease effect of TLR. 


Medical Treatment for Spasticity 


nge to * Rollator walkers often 


walker helps child ma 
and arm position helps 


used. Posterior rollator 
intain upright position, 
decrease extensor tone. 


Medical, Surgical and Pharmacological 
Interventions for CP 
1. Management of spasticity (see Table 9-6). 
a. Oral medications—presynaptic inhibition of ace- 
tylcholine release. 
b. Intrathecal baclofen (ITB) pump. 
e GABA b-agonist; GABA is an inhibitory CNS neu- 
rotransmitter. Catheter delivers drug to the intrath- 
ecal (subarachnoid) space in the spinal cord, 
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| ORAL MEDICATIONS 

MOST COMMON SITE OF ACTION PROS OF ORAL MEDS CONS OF ORAL MEDS 

Baclofen (Lioresal) CNS Decreases spasticity and spasms Decreased strength, may lose postural control 
Diazepam (Valium) CNS Improves motor control Difficult to maintain steady state 5 
Tzanidine (Zanaflex) CNS Noninvasive, not permanent Following dosage acne may be difficult 
Dantrolene Sodium (Dantrium) Muscle Can be effective for some patients Side effects: drowsiness, hypotonia, weakness 


"Oral meds are systemic and may be suggested for patients that have widespread areas of spasticity. 


INJECTION THERAPY | 
| Saar 3 CONS 
sit A N sa nent | 
ae : oF i 
Anesthetic/ Diagnostic Nerve Decreases local spasticity and dystonia 
Blocks (Procaine, Lidocaine) Not permanent 
Decreases contractures 
Improves motor contro 
Not systemic oe cetera . 
Neurolytic Nerve Blocks (Ethanol, Decreases local spasticity and dystonia Ethanol and Phenol—great skill needed to inject; risk of 
Phenol) Not permanent paresthesias 
atl contractures 
Improves motor contro 
| Not systemic Not permanent 
| >t tonia } 
| Botulinum Toxin [Botox] (Clos- Decreases local spasticity and dys Expensive 
fee Botulinum)—injected Not permanent Hypotonia 
bios Muscles, interferes with Decreases coniro 
release of acetylcholine at the Improves rE i 
| tied car junction. EMG No (eae E istered without anesthesia 
| guidance if needed. Can minis 
l Lasts 4-6 months 


"isons are vied for specific muscles and ore better for patients wit 


focal spasticity: 
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producing muscle relaxation with less medication. 
Intrathecal baclofen (ITB) is delivered to a specific 
segment of the spine and controls spasticity below 
that segment. Pump is implanted subcutaneously 
in abdomen with catheter to spinal cord. Pro- 
grammable to allow for precise dosage and easily 
adjusted. 
e Pros: longer lasting, decrease spasticity/spasm, 
improves motor control, reversible, noninvasive 
dose, fewer side effects, reservoir holds 1-4-month 
supply. 
Cons: side effects can include hypotonia, nausea, 
headaches, surgical complications, catheter kink/ 
malfunction, overdose, and withdrawal. Refills 
needed approximately every 3 months. 


RED FLAGS: Adverse reactions of oral baclofen: 
drowsiness, dizziness, fatigue, weakness, ataxia, con- 
| fusion, depression. 

Abrupt withdrawal may result in exaggerated rebound 
spasticity, fever, mental status changes, and muscle | 
rigidity. 


c. Neurosurgery. 

e Neurectomy, anterior rhizotomy, selective dorsal 
rhizotomy, corectomy, thalmotomy, deep brain 
stimulation. 

o Selective dorsal rhizotomy (SDR). 

— Common procedure: dorsal sensory nerve 
rootlets are stimulated; those responding 
abnormally are severed. Usually done between 
4 and 10 years of age. 

— Pros: decrease spasticity, improved motor 
control, and not reversible. 

— Cons: Possible sensory loss, not reversible, not 
effective for dystonia, anesthesia risks. 

e Intensive strengthening program after surgery 
when ambulation is goal. 

d. Peripheral nerve block. . 

e Injection of phenol/alcohol into peripheral 
nervous system from nerve root to motor end- 
plate. 

e Lasts 3-6 months. 


Table 9-7 


| Orthopedic Surgery 
Soft tissue operations (tendon or muscle lengthening, muscle 


>u 


Ne 


so P = Ls n Sis a a A 
oo eae 


Decrease abnormal bony alignment 
Effects last a few years or more 


“a 


e. Botox. 
ə Minute amounts of botulinum toxin injecte 
‘nto muscle paralyzing it for 4-6 months, d 
e There is a maximum amount of botox that can be 
given at one time, $0 if spasticity is widespread 
injections will have to prioritize selective musc] 
and intrathecal infusion may be a better option, 


Orthopedic Management of CP 
(See Table 9-7) 
1. Lengthening procedures. 

a. Muscle/tendon lengthening is typically used to cor. 
rect moderate to severe deformities or those that do 
not respond to pharmacological and/or rehabilita- 
tion. 

b. Muscles/tendons most often lengthened include 
Achilles, hamstrings, iliopsoas, and hip adductors, 

c. Tendon lengthening decreases contactility of mus- 
cles and is used less now since spasticity can be 
reduced by medication. 

2. Muscle transfers. 

a. Muscle attachments moved to change direction of 
force in order to increase function and decrease 
spasticity. 

b. Most often done with hip adductors transferred to 
hip abductor. 

3. Osteotomies. 

a. Cutting, removing, or repositioning bone to 
facilitate normal alignment, prevent subluxation/ 
dislocation. 

b. Most often performed in lower extremities (femo- 
ral, tibial, or pelvic osteotomy). 


Pathology 


1. Neural tube defect resulting in vertebral and/or spi- 
nal cord malformation. Elevated serum or amniotic 
alpha-fetoprotein, amniotic acetylcholinesterase in 
prenatal period and sonogram are used for detection. 

2.Spina bifida occulta: no spinal cord involvement 
may be indicated by a tuft of hair, dimple, or sinus. 


«Peay 1 UT pae 
PF, me -e > - f = 2 —_— 
- i i rer z 5 
j aaie i = ca 
a ee y “S pE -> 
uma Re a a tee ee oe M = 


Non-weight-bearing after bony procedures for several weeks 
Risk of weakness and decreased function 


„a bifida cystica/asperta: visible or open lesions 
3. Spm tica means contained in a cyst. 
but Y ingocele: cyst includes cerebrospinal fluid; 
a. vod intact. | 
b. pyelomeningocele: cyst includes cerebrospinal 
quid (CSF) and herniated cord tissue. 
LN eural tube defects linked to maternal decreased folic 
dd, infection, hot tub soaks, and exposure to terato- 
s such as alcohol and valproic acid, 
: Hydrocephalus significantly related to closure of neu- 
ral tube defect. Shunting relieves pressure of hydro- 
cephalus. May develop Amold-Chiari malformation 


II: cerebellum and brain stem are pushed through 
the foramen magnum. 


¢ Meningitis common if defect not closed soon after birth. 
7. Foot deformities such as talipes equinovarus (club- 
foot) common, especially with L4, L5 level. 


g. Tethered cord may lead to increased severity of 
problems as child grows. 


9, Latex sensitivity/allergy. 


Impairments 


1. Depends on level of lesion and amount of malforma- 
tion of cord. 


2, Muscle paralysis and imbalance resulting from spinal 


and lower limb deformities and joint contractures. 
a. Kyphoscoliosis. 


b. Shortened hip flexors and adductors. 
c. Flexed knees. 


d. Pronated feet. 


3.14, L5 lesion results in bowel and bladder dysfunc- 
tion. 


4. Sensory loss. 
5. Developmental delays. 


6. Abnormal tone: may have low tone, leading to poor 


strength and/or spasticity in upper extremities. 
7. Osteoporosis. 


‘Cognitive impairments including mental retardation, 
leaming and perceptual disabilities, language disorders. 


ation Limitations we 

"|ghly variable, depending on level ot lesion. 

; ess or paralysis of hip flexors (high ee 
level lesion) makes ambulation possible only wi 

3, pa Procating gait orthosis (RGO). 

Me 


blems with learning, communication. 
Bina e Surgical Management of Spina 
a 
; n Open (aperta) defect, surgical closure within aot 
2 Ven, postnatally, Lesion can also be closed in ve z 
hyg wloperitoneal (VP) shunt perform 


b tocephalus, Ventriculoatrial (AV) shunts cal also 
e used, 


‘Orthopedic surgeries similar to cerebral palsy: 
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Ph fore 
ain Therapy Examination for Spina 


l. Physiological homeostasis in infants, breathing, oxy- 
genation. 


2. Gross and fine motor development including reflex 
and behavioral examination of infant. 


3. Communicate with parents, family members about 
concerns, goals for intervention. 

4. Functional abilities using PEDI or WeeFIM. 

5. Active and passive ROM. 


6. Muscle strength: may observe developmental abilities 
if child under 3 years of age. 


7. Sensation: stroke skin and note response; record by 
dermatome. 


8. Skin: check for skin breakdown, suture of closure, skin 
over shunt line. 


Interventions, Goals, and Prognosis for 

Spina Bifida 

1. Teach parents proper positioning, handling, and exer- 
cise, keeping physiological flexion of the newborn. 
Include prone positioning to avoid shortening of hip 
flexors, as well as hip ROM, low tone, and osteoporosis. 

2.Use adaptive equipment/orthoses, such as spinal 
orthoses for alignment, adaptive chairs for sitting 
(if needed), parapodium for early standing, lower 
extremity (LE) orthoses and ambulation assistive 
devices and/or wheelchair as needed. 

3. Facilitate functional motor development, including 
appropriate developmental activities, primary or vol- 
untary movement as well as reactive and anticipatory 
postural adjustments. 

4. Educate parents regarding shunt malfunction. Signs 
include increased irritability, decreased muscle tone, 
seizures, vomiting, bulging fontanels, headache, and 
redness along shunt tract. 

5. See Table 9-8. 


Pathology 

1. Traction or compression injury to unilateral brachial 
plexus during birth process or due to cervical rib 
abnormality. 

a. Erb's paralysis (also known as Erb-Duchenne 
paralysis) involves C5-6, upper arm paralysis, may 
involve rhomboids, levator scapulae, serratus ante- 
rior, deltoid, supraspinatus, infraspinatus, biceps 
brachii, brachioradialis, brachialis, supinator, and 
long extensors of wrist, fingers, and thumb. 

b. Klumpke’s paralysis involves C8-T1, lower arm 
paralysis, involves intrinsic muscles of hand, and 


finger flexors and extensors (also weakness of the 
flexor carpi ulnaris). 


426 TuerapyEd « Pediatric Physical Therapy 


Myelodysplasia Orthotics and Functional Prognosis by Spinal Cord Level 


FUNCTIONAL | 
LEVEL MUSCLE ACTIVITY ORTHOSES ASSISTIVE DEVICE WHEELCHAIR PROGNOSIS | 
Thoracic No hip flexion THKAFO or RGO Walker Typically manual W/C for all mobility. 
| Parapodium/ stander W/C poten- standing and walk. 
| tial power ing for physiologic 
W/C for long benefits only 
distances 
“(11-2 Have some hip flexion: KAFO Walker/forearm Manual W/C W/ € for most mobil- 
® L1:psoas major (<3/5) crutches ity; ambulation for 
* L2:psoas major, iliacus, sartorius, pectineus short/ household 
(>3/5) distances 
L3 Strong hip flexion, weak hip rotators, at least KAFO if quadriceps Walker/forearm = Manual W/C = W/C for community; 
| antigravity knee extension <4/5; AFO if crutches ambulation primary 
| Partial innervation of sartorius, gracilis and quadriceps >4/5. means if using AFO 
| quadriceps 
‘A Partial innervation of tibialis anterior and AFO with posterior Forearm crutches/ No W/C Community ambulation 
peroneus tertius, tensor fascia lata, gluteus stop canes 
medius and gluteus minimus 
L5 Partial innervation of hamstrings AFO with posterior Canes No W/C Community ambulation 
Partial innervation of tibialis posterior, pero- stop 
neus longus and brevis, extensor hallucis 
longus, flexor digitorum longus and flexor 
hallucis longus 
Near full innervation peroneus tertius and 
extensor digitorum longus 
S1 Near full innervation of hamstrings FO, maybe AFO No device No W/C Community ambulation 
Partial innervation of gluteus maximus, gas- 
trocnemius, soleus 
S2 Good strength for gait No orthosis No device No W/C Community ambulation 


c. Total or whole arm paralysis (formerly known as 
Erb-Klumpke palsy), C5-T1. 
2. Brachial plexus injuries may range from minor neuro- 
praxic involvement of myelin to complete nerve root 
avulsions. 


Impairments 

1. Sensory deficits of upper extremity. 

2. Paralysis or paresis of upper extremity. 

3. Characteristic position for Erb’s paralysis of upper 
extremity is adduction, internal rotation of shoulder 
with extension of elbow, pronation of forearm, and 
flexion of wrist. Waiter’s tip deformity. 


Functional Limitations 
. 1. Dependent on severity of injury. 

a. Erb’s paralysis results in decreased shoulder girdle 
function with 1:1 humeroscapular movement. Only 
have use of the hand. 

b. Kiumpke’s paralysis results in decreased wrist and 
hand function. 

2. Traction injuries resolve spontaneously. 


3. Avulsion injuries may require surgical nerve repair if 
not resolved within 3 months. 


4.Shoulder subluxation and contractures of muscles 
may develop. 


Physical Therapy Examination for 
Brachial Plexus Injury 


1. Observe infant posture, as well as arm position and 
movement. 


2. Test reflexes: Moro, biceps, radial reflexes are not pres- 
ent; grasp is intact. 
3. Sensory testing of affected upper extremity (UE). 


Physical Thera 
Prognosis 


1. Partial immobilization of limb across upper abdo 
men for 1-2 weeks to avoid further injury. ; 

2. Gentle ROM after initial immobilization to avoid 
contractures and traction on healing neural fibers. 


3. Elicit muscle activity wi jate func 
with - ate 
tional movements of UE. Bt al 


Py Intervention and 


entle constraint of unaffected 
Tokim use of affected UE. This can be toni witk 
itioning. 
osis depends on severity of nerve injury, favora- 
‘plein most instances. If recovery does not occur, sur- 
gey is indicated. 


pathology 

| Chromosomal abnormality caused by breakage and 
translocation of a piece of chromosome onto normal 
chromosome. Three types: Standard (95% of Cases), 
translocation (normal number of chromosomes), 
and mosaic (rare). 

2 Those with mosaic can have normal cognition and 
less impairment. There may be less disability as not 
all cells are impacted by the extra chromosome. 

3. Brain weight less than normal. 

4. Cerebellum and brain stem lighter than normal. 

5. Smaller convolutions of cortex. 


Impairments 

1. Hypotonia. 

2 Decreased force generation of muscles. 

3.Congenital heart defects, especially septal defects. 

4. Visual and hearing losses. 

5. Atlantoaxial subluxation/dislocation could be due to 
laxity of transverse odontoid ligament. 

a. Signs include decreased strength, decreased ROM, 
hyporeflexic deep tendon reflexes (DTRs) and 
decteased sensation in extremities, persistent head 
tilt, and increase in muscle tone. 

6. Cognitive deficit can be mild to severe. 


Functional Limitations 

|. Gross motor developmental delay. 

2 Difficulties in eating and speech development due to 
low tone. 


RED FLAG: Forceful neck flexion and rotation activi- | 
| Wes should be limited, due to atlantoaxial ligament 
ity. Children should not do somersaults, dive into 
\ Water, Participate in contact sports. 


3. Cognitive and perceptual deficits may result in delay 
of fine motor and psychosocial development. 


physical Therapy Examination for 
L Devel Syndrome ; 
1q pmental test of gross and fine motor 
3, Habe re by passive ROM. 
an * 
“Musde Pir pe observation of development? 
5. Funct: and movements if child under 3 years 
"ctional level. 


kills. 


Conditions and Interventions 


and Prox Therapy Interventions, Goals 
1. Minimi nosis for Down Syndrome 
MunIMIZze gross motor delay. 


=: Facilitate gross and fine motor development through 
appropriate positioning, posture, and movement 
activities, 
b. Increase strength and stability by manipulating 
Bfavity and resistance in a graded manner. 
2. Encourage oral motor function. 
a. Facilitate lip closure and tongue retrusion. 
b. Short, frequent feeding sessions for energy conser- 
vation. 
3. Avoid hyperextension of elbows and knees during 
weight-bearing activities. 
4. Avoid all traction on extremities or spine due to liga- 
mentous laxity and low muscle tone. 
5. Prognosis may be correlated with tone: the lower 
the tone, the more significant the motor delay. Most 
children will walk by age 2 and all will walk by age 5. 


Medical-Surgical Management of 

Down Syndrome 

1. Yearly radiographs to rule out atlantoaxial subluxa- 
tion starts at age 3. X-ray is unable to detect subluxa- 
tion prior to 3 years of age, so assume and treat as if 
child has AA instability. 

2. Medical-surgical correction of cardiac problems. 


Pathology 

1. A type of cranial deformation that is classified based 
on severity. 

2. Described as a parallelogram-shaped skull with 
ipsilateral occipital flattening and contralateral 
bulging. 

3. Positional left plagiocephaly typically develops due 
to congenital right muscular torticollis (CMT) or 
supine positioning that results in excessive pressures 
on a malleable skull with “floating” plates. 

4.May result, if unresolved, in facial, mandible, 
ear asymmetries, and protrusion of the frontal bone. 

5.Was regarded as a cosmetic problem, but now 
" known to be associated with gross motor delays. 


sical Therapy Examination 
oe of onset, pregnancy, delivery, postural pref- 
“erences, or positions throughout the day including 
etries in movement, family history, develop- 
ilestones. 
2 a of systems: musculoskeletal, visual, gastroin- 
"testinal, cardiopulmonary, and integumentary issues. 
3. Cervical range of motion (ROM) and strength. 
i Gross motor function and prone tolerance. 
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Physical Therapy Goals and 
Interventions 
1. Prevention by educating about prolonged supine 
positioning and CMT. 
a. More successful with early intervention (before 
3 months of age). 
b. Caregiver education including use of positioners, 
seats and swings, neck PROM exercises, facilitation of 
AROM of neck and trunk, gross motor development. 


Cranial Remolding 

1. If severe flattening or no progress with PT interven- 
tion, a helmet is prescribed made of thermoplastic 
material lined with high-density foam. 

2. Typically custom made. 

3. Helmet provides a symmetrical shape. As brain grows 

_ it pushes the skull into the helmet for molding. 

4. Wom 20-23 hours per day for 2-7 months. 

5. Best outcomes if helmet is started at 4-6 months of age. 

6. Once child is 18 months of age and sutures of plates 

in the skull fuse, helmets are no longer useful. 

7. Surgery is only considered in very severe cases. 


y a Mie 


j pan i ga $ : 
Traumati Brair 


Pathology 


1. Primary brain injury due to mechanical forces of ini- 
tial impact. 

a. Acceleration-dependent injuries when force is 
applied to movable head such as coup-contrecoup 
and rotational injury. 

b. Nonacceleration-dependent injuries include skull 
depression into brain tissue and vibration. 

c. May be accidental or due to child abuse such as 

“shaken baby syndrome.” 
2. Secondary brain injury due to processes initiated as a 
result of initial trauma. 

a. Cerebral edema increases intracranial pressure and 
may lead to herniation, cerebral infarctions, brain 
stem injury, and coma. 

b. Epidural hematoma due to bleeds of middle 
meningeal artery, vein or venous sinus bleeds into 
epidural space. 

c. Subdural hematoma due to lacerated cortical blood 
vessels. 

3. Evaluation of traumatic brain injury, 

a. Imaging such as computed tomography (CT) scan 
and magnetic resonance imaging (MRI) to deter- 
mine extent of initial and secondary injury. 

b. Monitoring intracranial pressure. 

c. Behavioral scales such as the Glasgow Coma Scale 
and the Rancho Los Amigos Coma Scale (see Appen- 
dix 3A) assess the child’s orientation to time and 
place and the ability to respond to various stimuli. 
Infant coma scale used for nonverbal infants. 


airments i 
miles on the severity and location of the initia] and 


secondary injuries. - 

2 Level of consciousness and cognitive level may be 
temporarily or permanently impaired. 

3, Spasticity, loss of functional ROM, contractures 
and deformities. a 

4. Weakness, balance and coordination problems, 

5 Heterotopic ossification—pathological bone forma. 
tion around joint due to increased tone around joint 


immobility and coma. 


Functional Limitations 

1, Decreased mobility skills. 

2. Cognitive and perceptual difficulties. 

3, Developmental process may be affected, resulting in 
abnormal development or developmental delay. 


Physical Therapy Examination of 
Traumatic Brain Injury 
1. History, MRI, CT, electroencephalogram (EEG) 
results, current medications. 
2. Level of consciousness (Pediatric Coma Scale, Ran- 
cho Los Amigos Coma Scale). 
3. Active and passive ROM. 
4. Muscle strength: observe spontaneous movements if 
manual muscle test (MMT) is not possible. 
5. Sensory testing. 
6. Balance and coordination testing, developmental 
testing if appropriate. 
7. Determination of muscle tone (modified Ashworth 
Scale; see Appendix 3A). 
8. Cranial nerve testing. 
9. Functional level testing. 


10. Integumentary examination to check for pressure sores. 


ar entona, Goals, and Prognosis 
‘Maintain or improve joint flexibility by positioning 
serial casting, ROM. 
2. Stimulate/arouse level j 
of consci ugh sen- 
sory stimuli. ai et 
3. Minimize gross and fin 


i e motor delay. 
a. Facilitate oY 


ieee §TOss and fine motor development 
ugn appropriate Positioning, postures, aN 
: movement activities. 
- Increase strength and stability by manipulating 
Ag gravity and resistance in a graded manner. 
fs Sara family OF Caregiver education. 
i; i depends on severity of injury, rate of recov" 
, 20a! and physical supports available. 


Medical-Surgj 
l. Mechanism n Management for TBI 


ntilation, if 

2 Ph , If needed. 

edie agents to control intracranial pressu 
6 Seclatives, paralytics, diuretics, and barbiturates 


woe cranial pressure monitored by intracranial pres. 
Sedation of heria 

‚cal evacuation of hematoma. 
4, Surg! 


(oMD) * (Pseudo yp ar 
Muscular Dystrophy) 


2 RS 


pathology č 

1 X-linked recessive, inherited by boys, carried by reces- 
sive gene of mother. Diagnosis confirmed by clinical 
examination, EMG, muscle biopsy, DNA analysis, and 
blood enzyme levels. 

7, Dystrophin gene missing results in increased per- 
meability of sarcolemma and destruction of muscle 
cells. 

3,Collagen, adipose laid down in muscle leading to 
pseudohypertrophic calf muscles. 


Impairments 

1. Diagnosis is usually made between 3-6 years of age. 
Early signs include progressive weakness, delay in 
walking, difficulty rising from supine or sitting. Fre- 
quent falls. Proximal shoulder or pelvic muscle weak- 
ness occurs before distal weakness. 

2. Positive Gower's sign due to weak quadriceps and 
gluteal muscles; child must use upper extremities to 
‘walk up legs” and rise to standing. 

3. Cardiac tissue also involved. 

4.Contractures and deformities develop due to mus- 
cle imbalance, especially of heel cords and ten- 
sor fascia latae, as well as lumbar lordosis and 
kyphoscoliosis. 


Functional Limitations 
l. Developmental milestones may be delayed. 
2 Ambulation ability will be lost, necessitating eventual 
use of wheelchair. 
- Progressive cardiopulmonary limitations. 


EXamination for Muscular Dystrophy 
“Muscle strength—MMT, dynamometer. 


‘Active and Passive ROM. 
‘ eunctional testing. + at 
keleta] alignment (check for lordosis, scoliosis, 
: hosis). 
‘Respiratory function, chest excursion during breath- 
6 ‘8 Or spirometer. 
need for adaptive equipment. 
— 2, Musculoskeletal Physical Therapy, for atiliee sgn 
Ons, €g, torticollis, arthrogryposis multiplex a ankle/ 


esis r 
imperfecta, and other deformities; disorders of the hip 


foor, and spine. 


Conditions and Interventions 


Interv 
e 
T oikee Goals, and Prognosis 
i in mobility as long as possible by encourag- 
ing recreational i ivi ir 
i nal and functional activities to maintain 
‘fa ength and cardiopulmonary function. 
votes joint ROM with active and passive ROM 
ercises, and positioning devices, such as prone 
standers or standing frames, Gastrocnemius and ten- 
; sor fascia lata shorten first. Night splints may be used. 
: Electrical stimulation of muscles for younger children 
may increase contractile ability. 
4. Educate and support parents and family in a sensitive 
manner. 


RED FLAG: Do not exercise at maximal level; may 
injure muscle tissue (overwork injury). 


5. Supervise use of adaptive equipment as needed. 
6. Disease is progressive, leading to respiratory insuffi- 
ciency and death in young adulthood. 


Medical-Surgical Management 

1. Palliative and supportive, treating symptoms as they 
Occur. 

2.Steroids (prednisone) increase life expectancy by 
decreasing pulmonary dysfunction. Antibiotics for 
pulmonary infections. 

3. Orthopedic surgery for scoliosis (spinal instru- 
mentation), muscle lengthening of gastrocnemius. 


Pathology 
1. Developmental disorder that appears in the first 3 


years of life and affects the brain’s normal develop- 
ment of social and communication skills. 

9. Linked to abnormal biology and chemistry in the brain. 

3. Exact causes are unknown. It is probably a combina- 
tion of factors that lead to autism. However, there 
seems to be a genetic link in some cases as it can “run 
in the family.” 

4. Difficulties with verbal and nonverbal communica- 
tion, social interaction, and atypical play skills. 

5, Sensory integration issues: hyposensitive (sensory- 
seekers) OF hypersensitive (sensory-avoiders). 

6. Complex condition that varies greatly in severity. 40% 
have average to above average intelligence. ner 

7. Seen more in boys (1:54 boys versus 1:252 girl births). 

8. Diagnosis can now be made in some cases as early as 


6 months of age. 


Impairments 
1. Decreased coordination. 

2. High-level balance impairments. — 
3. Occasional strength and ROM deficits. 


4. Sensory impairments. 
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Functional Limitations 
1. Delayed gross motor skills. 


Physical Therapy Examination 

1.Functional testing: age appropriate gross motor 
skills. 

2. Muscle strength: MMT, dynamometer. 

3. Coordination. 

4. High-level balance activities. 

5. Active and passive ROM. 

6. Sensory examination often uses Sensory Profile 2. 


interventions, Goals, and Prognosis 

1. Gross motor skill training to promote age-appropriate 
abilities. 

2. Strengthening. 

3. Coordination training. 

4. Balance training. 

5. Sensory integration. 

6. Children tend to appear high functioning and age 
appropriate because they are independent ambula- 
tors. Many have delay in high-level skills such as coor- 
dinated running, skipping, riding a bike, standing on 
one leg, etc. Some will demonstrate toe walking. 

7. Child with autism tends to have difficulty with new 
people and situations. They prefer a consistent rou- 
tine and schedule. 

8. Aggressive behaviors or passive behaviors are seen. 


Other Interventions 

1. Speech and occupational therapy is common. 

2. Medications for attention deficits and anxiety disor- 
ders that can exist. 

3. Some children are on special diets. 


Pediatric Adaptive Equ 

Positioning Equipment 

1.Used to maintain skeletal alignment, prevent or 
reduce development of contractures and deformities, 
and facilitate functional abilities. 

2.Standers give the child weight-bearing experience, 
which maintains hips, knees, ankles, and trunk in 
optimal position, facilitates formation of acetabulum 
and aids bowel and bladder function. 

3. ra bl decrease effects of TLR, put hands in visual 

eld. 

4. Adaptive seating is customized to meet the specific 
support and posture needs of the individual. _ 

5. Abductor pad at hips often used in positioning equip- 
ment to decrease scissoring extension pattern of hip 
extension, adduction, with knee extension and plan- 
tar flexion of ankles. 


tic Exercise 
ioment for Therapeu 
Equip of different sizes to promote strengthening 


. Balls amine 
balance, and coordination, and make motor learn. 


ing fun. l | 
2. Wedges to facilitate or increase muscle contraction 
needed, depending on position of wedge. 
3. Bolsters combine characteristics of ball and wedge. 
4. Swings to promote sensory integration. 
5. Scooter boards for prone stability/mobility work, 
6. Others include toys, modified tricycles, music, pets, 


and family members. 


Lower Extremity Orthotics 

1. AFOs to provide support to foot, ankle, and knee, 
to provide a stable base of support, and to reduce 
the effects of spasticity and hypoextensibility of 


muscles. 
a. Ankle set at 5°-10° dorsiflexion to decrease genu 


recurvatum. 
b. Articulating-ankle AFO controls amount of dorsi- 
flexion and plantar flexion. 
c. Tone-reducing AFO. Made of polypropylene. 

e Decreases effects of spasticity, including scissor- 
ing by maintained stretch. 

è Stretches and maintains length of heel cord to 
prevent or lessen contracture. 

¢ Provides good mechanical base of support for 
standing and ambulation. 

e Floor reaction AFO to decrease “crouched gait” by 
preventing the tibia from moving too far forward 
in stance. This limits dorsiflexion and decreases 
knee flexion during ambulation. 

2. Knee-ankle-foot orthosis ( KAFO). 
a. For standing or ambulation. 
b. Reciprocal or swing-through gait. 
c. Knee may be solid at 0°-5° flexion or hinged. 
d. Used by children with spina bifida or muscular dys- 
trophy. 
3. Hip-knee-ankle-foot orthosis (HKAFO). 
a. For standing and ambulation. 
b. mien ugh gait. 
c. Used by children wi i ; i 
jute n with spina bifida or spinal cord 
4, S caprotatiig gait orthosis (RGO). 
b eae? with molded body jacket. 
pres ag allows forward step with lateral 
= aw By children with thoracic level spinal bifida 
Spinal cord injuries 
5. Pavlik harness. 


a. For infants wi : 
b. Hi with congenital hip dysplasia. 


ps held in flexion i ar 
femoral head in e a o to maintal 


wheelchairs. 
ca Must be the correct size for the child. 

p. Posture, movement, strength, endurance, abnormal 
tone, contractures are important in determining 
custom features of a wheelchair, including method 
of mobility, seating stability, 

c Stroller-type chairs limit independence of child, 

4.Scooter/three-wheelers require fair (3/5) sitting 
balance and upper extremity control, 

e. Power wheelchairs can be used as early as 18 
months of age, depending on the specific child, 

2. Walkers. 
a. Rollator walkers with wheels usually used. 
b. Forward walker (anterior rollator walker). 

e Encourages forward trunk leaning. 

e Provides maximum anterior stability. 

c. Posterior walker (posture control walker). 

e Encourages trunk extension, 

e Encourages shoulder depression, elbow exten- 
sion, neutral wrist, which may decrease scissoring 
in lower extremities. 

d.Gait trainers offer maximum support to upper 
extremities and trunk. 

3. Crutches, 

a. Require more postural control than walkers. 
b. Axillary and Lofstrand crutches available. 


Family. The Single Most Important 
Constant and Environmental Factor 
L. PT must collaborate with child and family. 
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3p é 
ane approach begins with child’s and 
aa F Dp 5, needs, and hopes, and results in a 
family fa that responds to the needs of the whole 
ah | Role oi PT is to support, encourage, and 

ance the competence of parents or caretakers in 

their role as caregivers, 

3. Parents of children with developmental disabilities 
often suffer from chronic sorrow due to the loss of 
the typical potential of their child. 


Early Intervention Programs (EIPs) 

1. Mandated by public law (IDEA or Individuals with 
Disabilities Act), 
a. To provide comprehensive, multidisciplinary EIP. 
b. For infants and children from birth to 3 years. 
c, Multidisciplinary assessment. 
d. Individual Family Service Plan (IFSP) developed. 
e. Family is a member of the team. 


School System: Individual Education 
Plan (IEP) 
1. Mandated by public law (IDEA or Individuals with 
Disabilities Act). 
a. Free and appropriate public education for all chil- 
dren with disabilities. 
b. For children 3 to 21 years. 
c. Multidisciplinary assessment. 
d. Right to related services such as PT is related to edu- 
cational need. 
e. Least restrictive environment. 


The authors would like to acknowledge Linda Kahn-D‘Angelo, 
PT, ScD for her original contributions in formulating this 


chapter. 


Selected Pediatric 
Screening Tools and 
Outcome Measures 


Table 9A-1 


Selected Pediatric Screening Tools and Outcome Measures 


SCREENING TOOL OR NORM/CRITERION DOMAINS TESTED MODE AGES 
OUTCOME MEASURE REFERENCED 
Alberta Infant Motor Scale Norm Gross motor Observational 0-18 months or until inde- 
(AIMS) pendent walking 
Assessment of Premature Norm Refinement and extension of NBAS (see Physical Birth to 1 month after 
Infant Behavior (APIB) below). Assesses the organization and expected due date 


balance of physiological, motor, and 
behavioral states (lengthy and used 
mainly for research). 


Battelle Developmental Norm Comprehensive l Interview and 0-7 years, 11 months 
Inventory (BDI-2) (adaptive, personal-social, communication, Physical 
motor, cognitive} 
Bayley Scale of Infant Norm Comprehensive Physical (for 0-42 months 
Development Ill (cognitive, communication, motor, social, gross 
emotional, adaptive behavior) motor part) 
Bruininks-Oseretsky Test of Norm Fine and gross motor Physical 4-21 years 
Motor (BOT-2) 
Denver Developmental Norm Screens for developmental delay in areas Physical 0-4 years 
Screening Test I of social, fine motor, gross motor, and 
language skills 
Functional Independence Norm Self-care, mobility, and cognition Physical 6 months to 12 years < of age 
Measure for Children with a disability wi 
(WeeF IM) cognitive impairment, OF 
for any child with a ment 
age below 7 


(Continued! 


goed Pediatric Scoring Tools and Outcome Measures (Continueg 


GUANNGTOOLOR  NORM/CRITERION DOMAING SERIO 
aan MEASURE REFERENCED ds te MO 
Function Criterion G 
Gross Motor ross motor 
Measure (GMFM-88) Physical 
Hawaii Early Learning Criterion Comprehensive (7 ae ation 
Profile (HELP) ha ea pomale cognihve, gr O55, Physical 
self-hel on, social-emotional, 
fms eas e'p, Sensory regulation) 
Movement Assessment o riferion Identifies motor dysfunction a : 
nd changes in ical 
i a ae moror dysfunction and estab- ines 
| Behavioral Assess- No Shes an early intervention program. 
Neonata iora s- Norm Comprehensive exam of i 
ment Scale (NBAS), also state of aa T iria Physical and 
known as the Brazelton cal characteristics) aes To 
lAs R tional 
Scale (BNAS) 
Developmental Norm Fine and gross moto i 
-Motor Skills (PDMS) a ae ka 
Pediatric Evaluation of Criterion Self-care, mobility and social functi ical 
Disability Index (PEDI) eee ee 
Routines-Based Criterion Comprehensive Interview 
Interview (RBI} (cognitive, motor, adaptive, communication, 
| social skills) 
School Function Measure Criterion Participation, task support, and activity Observational, 
(SFM) performance Physi- 
cal and 
| Professional 
Judgment 
| Sensory Integration and Norm Sensory integration processes that underlie Physical 
| is Test learning and behavior 
Sensory Profile-2 Kor aari penao parans in = weed Physical 
) re) me, school, an comm 
activities g 
ti 
| Test of Infant Motor Perfor- Criterion Gross motor and Py 
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Best suited for 2-5 years of 
age, but can be used at 
any age 

0-36 months 


0-12 months 


3 days to 4 weeks of age 


0-72 months | 


6 months fo 7.5 Years (can 
go higher if child not | 
functioning at 7.5 or with | 
cognitive delay) 

0-5 years | 

| 
| 
K to 6th grade (5-12 years 
of age) 


4 years to 8 years, / 
11 months 

3 years-14 years, but Infant | 
and Toddler versions also | 
available | 


; 


34 weeks gestational age to 


4 months 


| mance (TIMP) 
in eS 


Review Questions 
and Case Study 


. In the developing infant, what are the differences in terms of age of onset and response between the 
asymmetrical tonic neck reflex (ATNR) and the symmetrical tonic neck reflex (STNR)? 


. When performing an examination of the skeletal system in a full-term neonate, what possible abnormal 


bony conditions should be part of the screening process? 


. What are the typical lower extremity contractures seen with the child with spastic cerebral palsy? 


. What is a realistic expectation for functional mobility in the community and in the household for a patient 
with myelodysplasia affecting the midlumbar levels (about L3)? 


(Answers to all Review Questions and Case Studies are found in Chapter 17) 4 


| 


tient Profile 


: Gender: Male 
, age: 12 months 


senting Problem/Current Condition 
» The infant has been referred to physical therapy for 
early intervention services 
» Diagnosis is Down syndrome (Trisomy 21) 


past Medical/Surgical History 

. Born at full term via Cesarean section 

» Pediatric cardiologist hopes a ventricular septal defect 
will close as he gets older 

¢ Receiving speech therapy due to delays in expressive 
communication skills 


Other Information 

e Child is currently in foster care due to neglect and is 
awaiting adoption 

¢ Foster care provider is unfamiliar with Down 
syndrome and has many questions about the condi- 
tion and prognosis 

* Child is pleasant and smiles at everyone 

* Fine motor skills are age-appropriate 

* Child can belly crawl, sit independently, get into the 
quadruped position, and is starting to pull to stand 

* Prefers to sit in a W-sitting position and sleep in prone 
with hips in abduction, ER, and flexion 

* Transitions into sitting from prone by pushing up on 
hands and maximally abducting hips 

* Very little interest in toys 
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Question #1 


eas of the following would be the GREATEST prior- 
ty tor the PT when planning education with the foster 

care provider? 

Low muscle tone and potential joint laxity. 
eee of gross motor skills, especially ambula- 

on. 

3, Precautions and contraindications associated with 

atlantoaxial joint instability (AA instability). 


4. Potential causes and interventions for his ventricular 
septal defect. 


Question #2 

Which of the following is potentially MOST problem- 

atic with the preferred W-sitting posture? 

1. Development of a kyphosis of the spine. 

2. Further laxity of lateral collateral ligaments in the 
knees. 

3. Development of bilateral femoral retroversion. 

4. Developing a “toeing-in” posture when standing. 


Question #3 

What is the prognosis for children with Down 

syndrome in terms of independent ambulation? 

1. Most will walk by 5 years of age but will typically 
require an assistive device. 

2. All children with Down syndrome will walk, likely by 
2 years of age. 

3.It is highly variable, and some children will not 
acquire this skill. 

4.Children with Down syndrome typically walk 
“on time.” 
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Be Foundations of Geriatric Physical Therapy AS . 


General Concepts and 
Definitions of Aging 

Aging 

1. The process of changing over time, or growing older. 


2. Common to all members of a given species. 
3. Characterized by: 


a. Declining ability to respond to stress and increas- 
ing homeostatic imbalance. 
b. Increasing probability of disease with decreasing 
ability to successfully respond to insult. 
4. Varies among and within individuals. 


Gerontology 


1. The scientific study of all aspects of aging (biological, 
psychosocial, cultural, and cognitive aspects). 


Geriatrics 


1. The branch of medicine that addresses health, health 
care, and wellness of older adults. 


Life Span 

1. Maximum survival potential, the inherent natural 
life of the species. 

2.In humans, 110-122 years. 


Life Expectancy 

1. The number of years of life expectation from year of birth. 

7 In the United States, the average life expectancy is 
78.8 years (CDC National Center for Health Statistics). 

3. Life expectancy for women is approximately 5 years 
longer than men. 


Categories of Elderly | 

1. Young elderly: ages 65-74 (60% of elderly population). 
2. Old elderly: ages 75-84. 

3. Old, old elderly, or old and frail elderly: ages 285. 

4. Centenarians: 100 years or older. 

5. Supercentenarians: 110 years or older. 


Ageism ~< 
1. Discrimination and prejudice leveled against individ- 
uals on the basis of their age. 


Demographics, I 
Persons Over 65 


1.A rapidly growing segment of the population with 
lengthening of life expectancy; the number of 


Sow 
L 


Americans aged 65 and older is projected to double 
from 46 million (15% of population in 2017) tg 
more than 98 million (24% of population by 2060). 

2, Older women outnumber older men; 145 women for 
every 100 men. 


Increased Life Expectancy 
1. Aging of the population due to: 
a. Advances in health care, improved infectious dis- 
ease control. 
b. Advances in infant/child care, decreased mortality 
rates. 
c. Improvements in nutrition and sanitation. 


Leading Causes of Death (Mortality) in 
Persons Over 65, in Order of Frequency 
(2018 Data, CDC) 

1. Heart disease. 

2. Cancer. 

3. Chronic obstructive pulmonary disease. 

4. Cerebrovascular disease (stroke). 

5. Alzheimer’s disease. 

6. Diabetes. 

7. Pneumonia and influenza. 

8. Accidents. 

9. Nephritis. 
10. Septicemia. 


*For 2020, COVID was the leading cause of death in 
adults >65 years old. 


Health Factors (in Noninstitutionalized 

Older Adults; 2018 Data, CDC) 

1. Approximately 20% of those 65 years and older are in 
fair or poor health. 


2. Approximately 9% of those 65 years and older smoke. 
3. Obesity: 
a. Approximately 40% of those 65 to 74 years old. 
b. Approximately 30% of those 75 years or older. 
a Physical activity: defined as 150 minutes of moderate 
intensity exercise, 75 minutes of vigorous exercise OF 
a combination of both. 


a. Approximately half of those aged 65 to 74 years old 
met the standard. 


b. Approximately a third of those 75 years Of older 
met the standard. 
5. Hypertension: 


a. Approximately 61% of males 65 to 74 years oe 
67% for males >75 years old. 


b. Approximately 67% of female 65 to 74 yeals be 
78% for males >75 years old. 


6. Diabetes: Approximately 25% those 65 years and oldet- 


p 


Physiologic 
gical Changes ang Clinical Implications for the Older Adult 


economic Factors 

aif of all older women are widows; older men are 
ice as likely to be married as older women. 

, most live on fixed Incomes: Social Security is the 

” pajor source of income; poverty rate for persons over 
65 is 9%; another 26% of older persons have low 
annual incomes. 

, about half of older persons have completed high 
school. 


1H 
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4, 1 Oninstitutionalized elderly; most live in family set- 
ngs (7.0% of older adults >65 years need help with 
personal care from other persons). 
3. Institutionalized elderly: about 5% of persons over 
65 reside in nursing homes; percentage increases dra- 
matically with age (22% of persons over 85). 


Physiological Changes and Clinical 


Implications for the Older Adult 


r peii AEE KX 
a > pa ae l i a —— 
Health-Related Patholog 
rae ad 4 d * 


versus Age-Relates _nan 


—= 


1.Figure 10-1 shares the impact that pathology (aka 
structural and functional impairments) associated 
with health conditions (e.g., diabetes, hypertension, 
osteoarthritis), age-related changes, and optimal 
aging has on older adults’ activity and participation. 

2.PTs need to identify expected age-related changes 
from more progressive pathological health condi- 
tions and refer older adults for additional care or 
workup when needed. 

3.Additionally, PTs need to target treatment options 
that enable a positive shift toward age-related and/or 
optimal activity and participation for older adults. 


Age-Related Changes 

l. Changes are due to both decreased activity levels and 
age-related physiological changes. 

2. Muscle strength: peaks at around 30 years old, 
remains fairly constant until age 50, after which there 


Health conditions resulting in 
Significant impairments, 
activity limitations, and 
Participation restrictions 


Aging with Health Conditions/Pathologies 


Typical age-related impairments 
that may lead to activity 
limitation(s) and participation 
restriction(s) 


PA 


Typical Age-Related Changes 


is an accelerated loss of strength (20%-40% loss by 

age 65 in the nonexercising adult). 

3. Loss of power (force/unit time): significant declines 
due to losses in speed of contraction, changes in nerve 
conduction and synaptic transmission. 

4. Loss of skeletal muscle mass (atrophy): both size and 
number of muscle fibers decrease; by age 70, loss of 
33% of skeletal muscle mass. 

5. Changes in muscle fiber composition: selective loss of 
type II, fast-twitch fibers, with increase in proportion 
of type I fibers. 

6.Changes in muscular endurance: muscles fatigue 
more readily. 

a. Decreased muscle tissue oxidative capacity. 

b. Decreased peripheral blood flow, oxygen delivery 
to muscles. 

c. Altered chemical composition of muscle: decreased 
myosin adenosine triphosphatase (ATPase) activ- 
ity, glycoproteins, and contractile protein. 

d. Collagen changes: denser, irregular due to cross- 
linkages, loss of water content and elasticity; affects 
tendons, bone, cartilage. 


Optimal aging with minimal 
impairment(s) and positive 
activity & participation 


Optimal Aging 


he influence of health conditions and typical 


age-related changes on older adults’ activ! 
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Potential Age-Related Musculoskeletal and Neuromuscular Physiological Ch 


Participation Restrictions 


_SYSTEM/PHYSIOLOGICAL 
CHANGES 
Muscular: | muscle fibers, 


muscle fiber diameter, prefer- 
entially affecting type 2 fibers 


Skeletal: Imbolance in bone 
remodeling, with bone resorp- 


tion outpacing bone formation 


i 


! 
| hydration; 
| | nutrition; 
|| ability to repair 


Sensory: | numbers of sensory 


receptors, | speed of sen- 
sory neuronal firing; changes 
(smudging) of primary/asso- 
ciation sensory cortices 


Central Nervous System: 
| | myelin, neurons and nev- 
rotransmitter synthesis in the 
CNS (cortex, basal ganglia, 
hippocampus, cerebellum). 
| blood flow 
| nerve conduction velocity 


IMPAIRMENTS 


| muscle strength, power, and 
force production; Impaired 
trunk/pelvic stability and 
balance 


| bone density (gms/cm’), po- 
tential vulnerability to fracture 
(e.g., compression fractures), 
t fracture healing time, f risk 
of postural deviations (e.g., 
kyphosis) 


Cartilage thins with t prevalence 
of osteoarthritis; tendon and 
ligaments weaken at insertion 
sites; t prevalence of tendi- 
nopathy, ligament/capsular 
sprains 


| sensory processing (vision, 
cutaneous, proprioception, 
vestibular, hearing); impaired 
balance; intermittent dizzi- 
ness/vertigo; 

Fear of falling 


| speed and efficiency of process- 


ing in sensory, motor, and 
autonomic nervous systems 


ACTIVITY LIMITATIONS 


Affects sit to stand, steps/stairs, 
gait speed, postural stability, 
upper extremity streng 
(e.g., grip); t fall risk 


Dependent on fracture type, site 
and corresponding non- 


surgical and/or surgical treat- 


ment (e.g., plate/compression 
screw/intermedullary rod) 


Pain with weight-bearing in gait 
and transitional postures, 
and/or pain in hands, spine 
with ADLs 


Ataxia; inability to turn head 
while walking (visual/ 
vestibular); 

| hand/eye coordination; 

t reaction time; f fall risk 


Occasional memory or word 
finding problems; potential 
challenges with organization; 
occasional slowing of psycho- 
motor speed and coordina- 
tion; challenge with multiple 
tasks (e.g., walk and talk test) 


anges, Impairments, Activity Limitations, ang 


PARTICIPATION RESTRICTIONS 


| efficiencies in IADLS,* ADLs ** 
leisure, work; self-restrictions 
outside of home secondary 
to weakness and/or kinesio- 
phobia 
| efficiencies in IADLS,* ADLs,** 
leisure, work; self-restrictions 
outside of home secondary 
to pain, disuse weakness, 
weight-bearing status and 
kinesiophobia 
| efficiencies in IADLS,* ADLs,** 
leisure, work; self-restrictions 
outside of home secondary 
to pain, disuse weakness, 
weight-bearing status and 
kinesiophobia 
Difficulty walking in low light 
conditions and on unlevel 
surfaces; 
| ability to multitask; difficulty 


reading (e.g., medication 


labels): self-restrictions outside | 


of home secondary to fall risk 
and/or kinesiophobia 


Normal changes do not typi- 


cally restrict participation; 
self-restrictions may occur 
secondary to challenges with 
dual/multitask activities 


| =increased; |=decreased/reduced; *IADLS=Instrumental Activities of Daily Living including shopping, housekeepin 
; r è s é $ Vee + , mon rta- 
| tion, phone, laundry; **ADLs=Activities of Daily Living including toileting, grooming, bathing, dressing, cee ey management, food prep, transpo 


| References: Guccione A, Wong R, Avers D (2019). Guccione’s Geriatric Physicol Therapy, 4th ed. St Lovis, El 
| Implications for the Physical Therapist, 4th ed. Elsevier. 
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Clinical Implications 


1. Weakness/fatigue is often related to disuse and not 


disease. 


a. Stresses importance of determining what activities 
the client typically performs and correlating these 
to physical performance and strength testing. 

b. If weakness/decreased power fit patterns of inactiv- 
ity, these have a positive prognosis for recovery. 

c. If weakness does not fit with disuse and aging, 
consider additional pathology (e.g., peripheral 
neuropathy, osteoarthritis, etc.). 

2. Movements become slower in part as a result of loss 
of strength and power. Declines in power emphasize 
the importance of using timed outcome measure 


sevier and Goodman C, Fuller K (2014). Pathology: 


Sa I te tr ae oen re n SES at 
ws 
——— - IaM 


oe timed up and 80, sit to stand) in addition tO 
independence level and quality of movement. 


3. Movements fatigue more 


easily. Important tO 


measure the client's perception of fatigue (Fatigue 


Severity Scale) and 


Physical activity (e.g., Physical 


seep aed Scale for the Elderly) and compare it tO 
aa a performance tests with multiple 
4. Connective ‘8., 5 Times Sit-to-Stand Test). 
a. Increased pas becomes denser and stiffer. 
eased risk of muscle sprains, strains, tendon 


tears, 


b. Loss of ran 
2y nge of motion (ROM): highly variable bY 
Joint and individual: activity wide gly 


Physiologi 
gical Changes and Clinical Implications for the Older Adutt 


5 increased tendency for fibrinous adhesions, con- 
ractures. 
< pecreased functional mobility, limitations to move- 
ment. 
ç. Gait changes. i 
a. Stiffer, fewer automatic movements: Older adults 
often sacrifice speed of movement for stability, 
resulting in cocontraction of knee extensors/ eon 
during midstance, 
b. Decreased amplitude and speed, slower cadence. 
c Shorter steps, wider stride, increased double sup- 


port to ensure safety, compensate for decreased bal- 
ance. 


d. Decreased trunk rotation, arm swing, 
e. Gait may become unsteady due to changes in 


balance, strength; increased need for assistive 
devices. 


7. Clinical risk of falls is evident in many older adults. 


Interventions to Slow or Reverse 
Changes 


1, Improve health. 


a. Correction of medical problems that may cause 
weakness: hyperthyroidism, excess adrenocortical 
steroids (e.g., Cushing's disease, steroids); hypona- 
tremia (low sodium in blood). 

b. Improve nutrition. 

* Correction of hyponatremia. 
e Increased fatigue associated with diarrhea, pro- 
longed use of diuretics. 
2.Increase levels of physical activity, stress functional 
activities and activity programs. 

a. Gradual increase in intensity of activity to avoid 
injury. 5 

b. Adequate warm-up and cool-down; appropriate 
pacing and rest periods. 

3. Provide strength training. 

a. Significant increases in strength noted in older 
adults with isometric and progressive resistive exet- 
cise programs. 

b. High-intensity and power training programs 
(70%-80% of one-repetition maximum) id 
quicker and more predictable results than mo a 
ate-intensity programs; both have demonstrate 
success with older adult populations. 5 

© Even small improvements in strength correlate 

5 improved functional abilities. 

'tTovide flexibility, ROM exercises. ee 

a. Utilize slow, sesh stretching, maintained for 
20-30 seconds. + 

- Tissues heated prior to stretching are paie mene 
le; eg., warm pool. ; 

C. Me sa gained range: incorporate into 
Nctional activities. 
Mobility gains are slower with older adults. 
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5. Provide balance training, 


a. Significant increases 
adul 


b, Imp 


i in balance noted in older 
ts with balance training programs. 


rovements in balance correlate to increased 
Action and a reduction in falls. 


Age-Related Changes 

1. Cartilage changes: decreased water content, becomes 
stiffer, fragments, and erodes; by age 60, more than 
60% of adults have degenerative joint changes, carti- 
lage abnormalities. 

2. Bone mass and density: peak bone mass in the late 
20s; between ages 45 and 70, bone mass decreases (in 
women, by about 25%; in men, by 15%); decreases 
another 5% by age 90. 


a. Loss of calcium and bone strength, especially tra- 
becular bone. 


b. See discussion of osteoporosis under Pathological 
Conditions Associated with Older Adults. 


c. Decreased bone marrow red blood cell prod- 
uction. 


3. Intervertebral discs: flatten, less resilient due to 
loss of water content (30% loss by age 65) and loss 
of collagen elasticity; trunk length, overall height 
decreases. 

4. Postural changes associated with aging (Figures 10-2 
and 10-3). 

a. Forward head. 

b. Kyphosis of thoracic spine. 

c. Flattening of lumbar spine. 

d. With prolonged sitting, tendency to develop hip 
and knee flexion contractures. 

e. Foot deformities: hallux valgus, pes planus, and pes 
cavus. 


Clinical Implications 
1. Increased risk of fractures associated with aging. 
7. Increased age-related arthritis. 


interventions to Slow or Reverse 

Changes | 

1. Postural exercise should focus on strengthening 
postural extensors and scapular stabilizers (see Fig- 
ure 10-4). : : | 

2, Weight-bearing (gravity-loading) exercise may 
decrease bone loss in older adults; e.g., walking, stair 
climbing, weight belts can increase load. 

3. Resistance exercise may decrease the rate of bone loss 
among older adults. 

4. Nutritional, hormonal, and medical therapies are 

"critical (for additional information see the section on 

osteoporosis). 
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LUFE Postural changes associated with Figure 10-3 


Postural changes associated with 


aging (sitting posture). This patient exhibits aging in standing. This patient exhibits a slight 
a forward head position, dorsal kyphosis, forward head position and dorsal kyphosis. 
flattening of the lumbar spine, and a posterior Increased hip and knee flexion is also typical. 
pelvic tilt. From O'Sullivan, S, and Moriarity-Baron, J. Interventions 
From O'Sullivan, S, and Bezkor, E. Interventions to Improve to Improve Standing and Standing Balance Skills, Ch. 9. 
Sitting and Sitting Balance Skills, Ch 5. In O'Sullivan, S, In O'Sullivan, S, and Schmitz T. Improving Functional 

and Schmitz T. Improving Functional Outcomes in Physical Outcomes in Physical Rehabilitation, 2nd ed. F A Davis, 
Rehabilitation, 2nd ed. F A Davis, Philadelphia, 2016, with Philadelphia, 2016, with permission. 

permission. 


Figure Tř® Postural exercise to strengthening postural extensors and scapular stabilizers 
s ili . 


yeurological Sy ster ) 


t 
# 


n 4 


Related Changes 
), Atrophy of nerve cells in cerebral cortex: overall logs 
of cerebral mass/brain weight of 6%-11% between 
of 20 and 90; accelerating loss after age 70, 
» Changes in brain morphology. 

} Gyral atrophy: narrowing and flattening of gyri 
with widening of sulci. 

b. Ventricular dilation. 

c Generalized cell loss in cerebral cortex: especially 
frontal and temporal lobes, association areas (pre- 
frontal cortex, visual). 

d. Presence of lipofuscins, senile or neuritic plaques, 
and neurofibrillary tangles (NFT): significant accu- 
mulations associated with pathology; e.g., Alzhei- 
mer's dementia. 

e More selective cell loss in basal ganglia (substan- 
tia nigra and putamen), cerebellum, hippocampus, 
locus coeruleus; brainstem minimally affected. 

3.Decreased cerebral blood flow and energy meta- 
bolism. 
4.Changes in synaptic transmission. 

a. Decreased synthesis and metabolism of major neu- 
rotransmitters; e.g., acetylcholine, dopamine. 

b. Slowing of many neural processes, especially in 
polysynaptic pathways. 

5. Changes in spinal cord/peripheral nerves. 

a. By age 90, 30%-50% loss of anterior horn cells and 
30% loss of posterior roots (sensory fibers). 

b. Loss of motoneurons results in increase in size of 
remaining motor units (development of macromo- 
tor units). 

© Slowed nerve conduction velocity. we 

d Loss of sympathetic fibers: may account for dimin- 
ished, autonomic stability, increased incidence of 
Postural hypotension in older adults. 

Age-related tremors (essential tremor, ET). : 
4. Occur as an isolated symptom, particularly iij 
x hands, head, and voice. ine 

‘Characterized as postural or kinetic, rarely 
Testing. 


© Benign, slowly progressive; in late stages, May limit 
d nction. 
“Exaggerated by movement and emotion. 
Cli 
Wag Implications 
. eral speed and coordination are decreased; 
b eed difficulty with fine motor control. > 
“|. Wed recruitment of motoneurons con butes 
Oss of str ength. 
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c. Both reaction ti 
d. Older adults a 
tradeoff. 


° The simpler the movement, the less the change. 

° More complicated movements require more pre- 
paration, longer reaction and movement times. 
¢ Faster movements result in decreased accuracy 

and increased errors. 


e. Older adults demonstrate increased reliance on vis- 
ual feedback for movement. 


f. Older adults may become error averse and develop 
fear of movement. 
2. General slowing of neural processing: learning and 
memory may be affected. 


3.Autonomic nervous system dysfunction (see Reg 
Flag box). 


me and movement time increase. 
re affected by the speed/accuracy 


RED FLAG: Older adults may exhibit impairments in 
homeostatic regulation; stressors (heat, cold, excess 
exercise); can be harmful, even life-threatening; 
emphasizes the importance of consistent vital sign 
checks when working with older adults. 


Interventions to Slow or Reverse 

Changes 

1. Correction of medical problems: improve cerebral 
blood flow. 

2.Improve health behaviors: diet, smoking cessation, 
and address alcohol use (risk factor for polyneuropa- 
thy and cerebellar disease); consider interprofessional 
referrals. 

3. Increase levels of physical activity to encourage neu- 
ronal branching, slow rate of neural decline, improve 
central and peripheral nervous system circulation. 

4. Provide effective strategies to improve motor learning 
and control. 

a. Allow for increased reaction and movement times 
to improve motivation, accuracy of movements. 

b. Allow for limitations of memory by avoiding long 
sequences of movements. 

c. Allow for increased cautionary behaviors: provide 
adequate explanation, demonstration when teach- 
ing new movement skills. 

d. Focus on meaningful functional activities to enlist 
implicit procedural memory. 

e. Emphasize repetition (i.e, practice) to facilitate 
transition from “performance” effect to “motor 
learning” effects. 

f. Gradually introduce dual task activities (e.g., cogni- 
tive and motor tasks performed simultaneously) in 
order to facilitate adaptation. 


g. Use mental imagery practice during periods of rest 
and between activities. 


o 
> 
Y 
ọ 
Pt 
M 
s 
=à 
Oo 
G) 
m 
J) 


144 ~=—s TuerapvEo « Geriatric Physical Therapy 


Sensory Systems (Ser - 


Collective Sensory Systems 

Age-Related Changes 

|. Often leads to sensory integration issues to include 
sensory deprivation, isolation, disorientation, and 
confusion. 

2, May challenge social interactions and community 
participation. 

3. The combination of age-related sensory impairments 
may lead to decreased coordination, impaired motor 
control, and postural instability that is not attributed 
to a medical diagnosis (e.g., polyneuropathy, retin- 
opathy, vestibular dysfunction). 

4. May lead to increased injury risk (falls, skin ulcers) 
and decreased activity/participation. 

Vision 

1. Aging changes: there is a general and gradual decline 
in visual acuity until sixth decade; increased decline 
between 60 to 90 years of age with rapid loss after age 75. 
a. Presbyopia: visual loss in middle and older ages 

characterized by inability to focus properly and 
blurred images due to loss of accommodation, 
elasticity of lens. 

b. Decreased ability to adapt to dark and light. 

c. Increased sensitivity to light and glare, increased 
difficulty with night driving. 

d.Loss of color discrimination, especially for blues 
and greens. 

e. Decreased pupillary responses, size of resting pupil 
increases. 

f. Decreased sensitivity of corneal reflex: less sensitive 
to eye injury or infection. 

g. Oculomotor responses diminished: restricted upward 
gaze, reduced pursuit eye movements; ptosis may 
develop. 

2. Additional vision loss with pathology. 

a. Cataracts: opacity, clouding of lens due to changes 
in lens proteins; results in gradual loss of vision: 
central first, then peripheral; increased problems 
with glare; general darkening of vision; loss of acu- 
ity, distortion; often correctable with surgery. 

b. Glaucoma: increased intraocular pressure, with 
degeneration of optic disc, atrophy of optic nerve; 
results in early loss of peripheral vision (tunnel 
vision), progressing to total blindness if not man- 
aged medically. 

c. Senile macular degeneration: loss of central vision 
associated with age-related degeneration of the 
macula, compromised by decreased blood supply or 
abnormal growth of blood vessels under the retina; 
initially, patients retain peripheral vision; may pro- 
gress to total blindness; if not managed medically. 


d. Diabetic retinopathy: damage to retinal capillaries 
growth of abnormal blood vessels and hemortha 
leads to retinal scarring and finally retinal detach. 
ment; central vision impairment; complete bling. 
ness is rare. 

e. Cerebrovascular accident (CVA), homonymous 
hemianopsia: loss of half of visual field in each e 
(nasal half of one eye and temporal half of other 
eye); produces an inability to receive information 
from right or left side; corresponds to side of sen. 
sorimotor deficit. 

f£ Medications: impaired or fuzzy vision may result 
with antihistamines, tranquilizers, antidepressants, 
steroids. 

3. Clinical implications/compensatory strategies. 

a. Examine vision: acuity, peripheral vision, light and 
dark adaptation, depth perception, diplopia, eye 
fatigue, eye pain. 

b. PT vision exam should include visual acuity, eye 
tracking, peripheral vision, and cranial nerve test- 
ing (to include pupillary light reflex). 

c. Maximize visual function: assess for use and accessi- 
bility of glasses, cleanliness of glasses, need for envi- 
ronmental adaptations, and prescription updates. 

d. Sensory thresholds are increased: allow extra time 
for visual discrimination and response. 

e. Work in adequate light, reduce glare; avoid abrupt 
changes in light; e.g., light to dark. 

f. Decreased peripheral vision may limit social inter- 
actions, physical function: stand directly in front 
of patient at eye level when communicating with 
patient. 

8. Assist in color discrimination: use warm colors (yel- 
low, orange, red) for identification and color coding. 

h. Provide other sensory cues when vision is limited; 
e.g., verbal descriptions to new environments, 

_ touching to communicate you are listening. 

N Provide safety education; reduce fall risk. 


j. Refer to optometry and/or ophthalmologist as 
needed. 


Hearing 


i Aging changes: occur as early as fourth decade; affect 
a significant number of elderly (23% of individuals 
aged 65-74 have hearing impairments and 40% ove! 
nee 75 have hearing loss; rate of loss in men is twice 

€ rate of women, also Starts earlier). 


a. ties ear: build-up of cerumen (earwax) may result 
conductive hearing loss; common in older men: 
b. Middle ear: min 


im bony 
Joints, al degenerative changes of 


c. Inner ear: Significant 
understanding of spe 
librium May result 
of cochlea and vesti 


changes in sound sensitiv! 
ech, and maintenance of equ" 
with degeneration and atrophy 
bular structures, loss of neuron 
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rypes of hearing loss. — | 
+ Conductive’ mechanical hearing loss from damage 
to external auditory canal, tympanic membrane, 
or middle ear ossicles; results in hearing loss (all 
frequencies); tinnitus (ringing in the ears) may be 
present. ; 

b. sensorineural: central or neural hearing loss from 
multiple factors; e.g., noise damage, trauma, dis- 
ease, drugs, arteriosclerosis. 

c Presbycusis: sensorineural hearing loss associated 
with middle and older ages; characterized by bilat- 
eral hearing loss, especially at high frequencies at 
first, then all frequencies; poor auditory discrimi- 
nation and comprehension, especially with back- 
ground noise; tinnitus. 

3, Additional hearing loss with pathology. 

a. Otosclerosis: immobility of stapes results in pro- 
found conductive hearing loss. 

b. Paget's disease. 

c. Hypothyroidism. 

4. Clinical implications/compensatory strategies. 

a. Examine hearing: acuity, speech discrimination/ 
comprehension, tinnitus, dizziness, vertigo, pain. 
b. Measure air and bone conduction: Rinne’s test, 

Weber's test. See Chapter 3. 

c. Determine use of hearing aids; check for proper 
functioning. 

d. Minimize auditory distractions: work in quiet envi- 
ronment. 

e Speak slowly and clearly, directly in front of patient 
at eye level; don’t assume you have to speak loudly. 

f. Use nonverbal communication to reinforce your 
message; e.g., gesture, demonstration. 

8. Orient person to topics of conversation they can- 
not hear to reduce paranoia, isolation. 


Vestibular/Balance Control 
l. Aging changes: degenerative changes in otoconia a 
utricle and saccule; loss of vestibular hair-cell recep- 
lors; decreased number of vestibular neurons; ves- 
tibular ocular reflex (VOR) gain decreases, begins at 
age 30, accelerated decline at ages 55-60 results in 
iminished vestibular sensation. 
a. Diminished acuity, delayed reaction times, longer 
T€sponse times. 
: Reduced function of VOR; affects retinal image sabi 
ity with head movements, produces blurred vision. 
© Altered sensory organization: older adults more 
; ependent on somatosensory inputs for balance. 
-Less able to resolve sensory conflicts when Pe ps 
‘ented with conflicting visual or proprioceptive 
'Nputs due to vestibular losses. - 
*stural response patterns for balance are stags 
8anized: characterized by diminished ankle torque, 
eased hip torque, increased postural sway. 


2. Additional loss of vestibular sensitivity with pathology. 
a. Méniére’s disease: episodic attacks characterized by 
unnitus, dizziness, and a sensation of fullness or 
pressure in the ears; may also experience sensori- 
neural hearing loss. 

b. Benign paroxysmal positional vertigo (BPPV): brief 
episodes of vertigo (<1 minute) associated with posi- 
tion change; the result of degeneration of the utricu- 
lar otoconia that settle on the cupula of the posterior 
semicircular canal; common in older adults. 

c. Medications: antihypertensives (postural hypoten- 
sion), anticonvulsants, tranquilizers, sleeping pills, 
aspirin, nonsteroidal anti-inflammatory drugs 
(NSAIDs). 

d. Cerebrovascular disease: vertebrobasilar artery insuf- 
ficiency (transient ischemic attack [TIA], stroke); 
cerebellar artery stroke, lateral medullary stroke. 

e. Cerebellar dysfunction: hemorrhage, tumors (acous- 
tic neuroma, meningioma); degenerative disease of 
brainstem and cerebellum; progressive supranuclear 
palsy. 

f. Migraine. 

g. Cardiac disease. 

3. Clinical implications/compensatory strategies. 

a. Increased incidence of falls in older adults. 

b. May benefit from vestibular rehabilitation. 

c. See section on falls and instability for additional 
information. 


Somatosensory 
1. Aging changes. 

a. Decline in the numbers and morphology of mus- 
cle spindles, joint receptors, cutaneous receptors, 
and corresponding myelinated axons contribute 
to decreased distal > proximal extremity vibration, 
discriminate touch, and proprioception. 

b. Loss of lower extremity proprioception and dis- 
criminate touch may contribute to impaired bal- 
ance, ataxic gait, difficulty walking on unlevel 
surfaces, and increased fall risk. 

c. Distal upper extremity changes may contribute to 
decreased fine motor control in the upper extremities. 

d.Cutaneous pain thresholds increased: greater 
changes in upper body areas (upper extremities, 
face) than in lower extremities. 

e. Impairments with pain thresholds may also con- 
tribute to loss of protective sensation, but also 
raises concerns of associated health conditions 
(e.g. diabetic polyneuropathy, spinal stenosis, cer- 
vical myelopathy). 


2. Additional loss of sensation with pathology (see 


Chapter 3). 

a. Polyneuropathy. 

b. CVA, central sensory losses. 

c. Peripheral vascular disease, peripheral ischemia. 
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3. Clinical implications/compensatory strategies. 

a. Examine sensation: check for increased thresholds 
to stimulation, sensory losses by modality (e.g., 
light touch, pinprick, vibration, proprioception, 
and temperature), area of body. 

b. Allow extra time for responses with increased 
thresholds. Delays in recognition of sensory stimuli 
(monofilament, vibration, sharp/dull) of >1 second 
are typically considered abnormal. 

c. Use touch to communicate: maximize physical 
contact; e.g., rubbing, stroking. 

d. Provide augmented feedback through appropriate 
sensory channels; e.g., walking on carpeted surfaces 
may be easier than on smooth floors. 

e. Teach compensatory strategies to prevent injury to 
anesthetic limbs; e.g., bathing. 

f. Provide assistive devices as needed to prevent falls. 

g. Provide biofeedback devices as appropriate (e.g., 
limb-load monitor). 

h. Focus on functional activities which facilitate adap- 
tation through compensation. For example, use a 
treadmill at varying speeds and combined with 
cognitive activity to facilitate compensatory senso- 

rimotor strategies for balance and stability. 

i. Exercise to retain/challenge proprioception as appro- 
priate and safe. 


Taste and Smell 
1. Aging changes. 
a. Gradual decrease in taste sensitivity. 
b. Decreased smell sensitivity. 
2. Additional loss of sensation. 
a. Smokers. 
b. Chronic allergies, respiratory infections. 
c. Dentures. 
d. CVA, involvement of hypoglossal nerve. 
3. Clinical implications/compensatoty strategies. 
a. Examine ability to identify odors, tastes (sweet, sour, 
bitter, salty); somatic sensations (temperature, touch). 
b. Decreased taste, enjoyment of food leads to poor 
diet and nutrition. 
c. Older adults frequently increase use of taste 
enhancers; e.g., salt or sugar. 
d. Decreased home safety; e.g., gas leaks, smoke. 


Cognitior . 
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Age-Related Changes 
1. No uniform decline in intellectual abilities through- 
out adulthood. 
a. Changes do not typically show up until mid-60s; 
significant declines affecting everyday life do not 
show up until early 80s. 


b. Most significant decline in measures of intelli 
occurs in the years immediately preceding death 
(termed terminal drop). 

2. Tasks involving perceptual speed (€.g., reaction time) 
may show early declines (in some individuals by = 
40); require longer times to complete tasks. 

3. Numeric ability (tests of adding, subtracting mult. 
plying) and verbal abilities well maintained in actiye 
individuals. 

4, Memory. | 
a. Impairments typically noted in short-term mem. 

ory; long-term memory retained. 

b. Impairments are task-dependent; e.g., deficits pri- 
marily with novel conditions, new learning. 

5. Learning. All age groups can learn; learning in older 
adults affected by: 

a. Increased cautiousness. 

b. Anxiety. 

c. Pace of learning: fast pace is problematic. 

d. Interference from prior learning. 


Clinical Implications 

1. Older adults utilize different strategies for memory 
(context-based strategies) than young adults (memo- 
rization). 

2. Trust in the therapeutic relationship is important for 
optimal cognitive function. 


Interventions to Slow or Reverse 
Changes 
1. Improve health. 

a. Correction of medical problems: imbalances 
between oxygen supply and demand to central 
nervous system (CNS); e.g., cardiovascular disease, 
hypertension, diabetes, hypothyroidism. 

b. Pharmacological changes: drug reevaluation; 
decreased use of multiple drugs; monitor dosely 
for drug toxicity. 

c. Reduction in chronic use of tobacco and alcohol. 

d. Correction of nutritional deficiencies. 

2. Increase physical activity. 
3. Increase mental activity. 

a. Keep mentally engaged—“Use it or Lose it”; €g- 

chess, crossword puzzles, high level of reading. 


b. Engaged lifestyle: socially active; e.g., clubs, trave 
work, 


; 5 SOREN training activities. 
» it auditory processing is d zi 
. S p 
instructions, i SES pees 
5. Provide stimulatin 
environmental di 
institutionalizatio 


& “enriching” environment; avoid 
slocation; e.g., hospitalization or 
entation, and api n May produce depression, disotr 
6. Stress su gitation in some older adults. 
upport systems for remaining active: family 


and friends, senior ‘ination 
eir : ou : cipatio™ 
activity, travel, and ore Sami Sede 
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diovascular rE 


related Changes 

Age inactivity and di i 
changes due to inactivity and disease, combined with 

I associated changes. 

neration of heart muscle with accumulation of 

'ljpofuscins (characteristic brown heart); mild car- 
diac hypertrophy, left ventricular wall. 

3 pecreased coronary blood flow. 

l Cardiac valves thicken and stiffen. 

ç Changes in conduction system: loss of pacemaker 
cells in sinoatrial node (SA) node. 

6. Changes in blood vessels: arteries thicken, less dis- 
tensible; slowed exchange through capillary walls; 
increased peripheral resistance. 
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7. Decline j 
on 'n neurohumoral control: decreased respon- 
@ ess of end-organs to beta-adrenergic stimula- 
lon of baroreceptors. 


8. Decreased blood v i 
olume, h i ivi 
per emopoietic activity of 


9. Increased blood coagulability. 


Clinical Implications 

1. Changes at rest are minor: resting heart rate and car- 
diac output relatively unchanged; resting blood pres- 
sures typically increases with age but in some older 
adults blood pressure may be chronically low. 

2. Cardiovascular responses to exercise: blunted; dec- 
reased heart rate acceleration, maximal oxygen uptake 
and heart rate; reduced exercise capacity; increased 
recovery time. 


Potential Age-Related Cardiopulmonary, Integumentary, Gastrointestinal, and Renal/Urologic Physiological Changes, 


SYSTEM/PHYSIOLOGICAL CHANGES 
Cardiovascular: 
| sympathetic nerve response; 4 func- 


tional capacity; | coronary blood 

flow; thickening of arteries 
Pulmonary: Stiffening of chest wall; 
L lung recoil; fewer capillaries; 


$ respiratory muscle strength/ 
endurance 


Integumentary: dehydration; 
| 4 immune response; | #’s and 
ciency of sweat glands, nerve 


endings, and hair follicles 


Gl tract fp ili i 
ne & motility; 
| P ility; | acid 


dneys; A #’s of nephrons; 
L renal blow flow; | pelvic oor 
rs 


| ting wA 

| fon ; Isdecreased/reduced; *IADLS=Instrumental Arper 

Refera, prone, laundry; **ADLs=Activities of Daily Living incl 
ione A, Wong R, Avers D (2019). Guccione s 


Impairments, Activity Limitations, and Participation Restrictions 
IMPAIRMENTS | 


ACTIVITY LIMITATIONS 


| endurance (e.g., 
6-minute walk tests} 
t fatigue 


+ risk of orthostatic hypotension 
| max heart rate 
| functional capacity 


| endurance (e.g., 
6-minute walk tests) 

t fatigue 

Reduced responses to 
exercise at higher 
intensities (VO, max, 
O, saturation) 


| in vital & inspiratory capacity 

| homeostatic responses 

Prolonged recovery time following 
respiratory illness 


Dry skin Pore feet my oe 
ici i tribute to reduc 
| elasticity/t wrinkles is : ae Bi a 


| ability to resist infection; 4 inflam- 
matory reaction 

|, sweat capacity 

| sensitivity to touch, temperature, 
pain 

| peristalsis (constipation) 

| acid production 

Malabsorption (e.g-, 
and B,,} 

GI impairments may impa 
systems 

Sodium dysregulation 

| bladder capacity and/or control 

t pelvic floor weakness 
motor control 


and 


vitamin D 


ct multiple 


of Daily Living includ 
ileting, grooming, 


ding to 
eke Physical Therapy; 


bathing, dressing, transferring. 


Impl; jà 
Plications for the Physical Therapist, 4th ed. Elsevier. 


PARTICIPATION RESTRICTIONS 


| engagement due to fatigue in 
IADLS,* ADLs,** leisure & work 


| engagement due to fatigue or 
breathlessness in IADLS,” 
ADIs,** leisure and work 


| engagement in leisure and 
work due to f risk of infection, 
reduced thermal regulation, 
and frail skin 


| engagement in leisure and work 
due to f risk of reflux, constipa- 
tion, diverticulitis, diarrhea, 
weight loss, and malnutrition 


} engagement in leisure and work 
due to f risk of e 
imbalance, frequent urination, 
urinary tract infections, or 
urinary incontinence 


ing shopping, housekeeping, money management, food prep, transporta- 


Ath ed. St Louis, Elsevier and Goodman C, Fuller K (201.4). Pathology: 
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3. Decreased stroke volume due to decreased myocar- 


dial contractility. 
4. Maximum heart rate declines with age (HR max = 
220 - age). 
5. Cardiac output decreases 1% per year after age 20 due 
to decreased heart rate and stroke volume. , 
6. Orthostatic hypotension: common problem in 
elderly due to reduced baroreceptor sensitivity and 
vascular elasticity. 

7. Increased fatigue; anemia common in elderly. 

8. Systolic ejection murmur common in elderly. 

9. Possible electrocardiographic (ECG) changes: loss of 
normal sinus rhythm; longer PR and QT intervals; 
wider QRS; increased arrhythmias. 


Age-Related Changes 

1. Chest wall stiffness. Declining strength of respiratory 
muscles results in increased work of breathing. 

2.Loss of lung elastic recoil, decreased lung compli- 
ance. 

3. Changes in lung parenchyma: alveoli enlarge, become 
thinner; fewer capillaries for delivery of blood. 

4.Changes in pulmonary blood vessels: thicken, less 
distensible. 

5.Decline in total lung capacity: residual volume 
increases, vital capacity decreases. 

6. Forced expiratory volume (airflow) decreases. 

7. Altered pulmonary gas exchange: oxygen tension falls 
with age, at a rate of 4 mm Hg/decade; PaO, at age 70 
is 75, compared to 90 at age 20. 

8. Blunted ventilatory responses of chemoreceptors in 
response to respiratory acidosis: decreased homeo- 
static responses. 

9. Blunted defense/immune responses: decreased ciliary 
action to clear secretions, decreased secretory immu- 
noglobulins, alveolar phagocytic function. 


Clinical Implications 

1. Respiratory responses to exercise: similar to younger 
adults at low and moderate intensities; at higher inten- 
sities, responses include increased ventilatory cost of 
work, greater blood acidosis, increased likelihood of 
breathlessness, and increased perceived exertion. 

2.Clinical signs of hypoxia are blunted; changes in 
mentation and affect may provide important cues. 

3. Cough mechanism is impaired, 

4. Gag reflex is decreased, increased risk of aspiration. 

5. Recovery from respiratory illness: prolonged in the 
elderly. 

6. Significant changes in function with chronic smok- 
ing, exposure to environmental toxic inhalants, 


5. Improve ove 


Interventions 


1. To slow or reverse changes in cardiopulmonary sys- 


tems. : 
2, Important to complete a thorough cardiopulmonar 


examination before starting an exercise program as the 
incidence of cardiopulmonary pathologies in older 


adults is increased. 
a. Selection of appropriate exercise tolerance testing 


(ETT) protocol is important. 

b. Limited (2- or 3-minute walk, step test, seated 
step test) standardized test batteries and norms for 
older adults. 

c. Many older adults cannot tolerate maximal testing; 
submaximal testing commonly used. 

3. Individualized exercise prescription essential. 

a. Rating of perceived exertion (RPE) is helpful (see 
Chapter 4). 

b. Choice of training program based on fitness level, 
presence or absence of cardiovascular disease, muscu- 
loskeletal limitations, individual's goals and interests. 

c. Prescriptive elements (frequency, intensity, time, 
type-FITT equation) for older adults (see Table 
10-4). 

d. Walking, chair and floor exercises, modified strength/ 
flexibility well tolerated by most elderly. 

e. Consider pool programs (exercises, walking, and 
swimming) with bone and joint impairments. 

f. Consider multiple modes of exercise (circuit train- 
ing) on alternate days to reduce likelihood of mus- 
cle injury, joint overuse, pain, and fatigue. 


4. Aerobic training programs can significantly improve 


cardiopulmonary function in older adults. 

a. Reduced max heart rate at a given submaximal 
power output. 

b. Improve maximal oxygen uptake (VO, max). 

c. Greater improvements in peripheral adaptation, 
muscle oxidative capacity than central changes; 
DA difference from training effects in younger 

d. Improves recovery heart rates. 

e. Aina systolic blood pressure, may produce â 

e e ecrease in diastolic blood pressure. 

p ises maximum ventilatory capacity: vital 
pacity. 

g. Reduces breathles 
tion. 

h. Psychological gains: im 

_ self-image., 

1. Improves fy 


sness, improves perceived exer- 
proved sense of well-being 


Ponal capacity. 
living, ral" daily activity levels for independent 


reise is an į | ) 
developme e is an important risk factor in thé 


n . 
tof cardiopulmonary diseases. 


ili ut mmo 
bility and disability in iene ne gi of i 


gee Table 10. 2) ee er 


ges in Skin Composition 

is thins with loss of elastin. 

ased vascularity; vascular fragility results in easy 
‘pruising (senile purpura) 3 

, Decreased sebaceous activity and decline in hydration. 
rance: skin appears dry, wrinkled, yellowed, 
‘and inelastic; age spots appear (clusters of melano- 
cyte pigmentation); increase with sun exposure. 

s General thinning and graying of hair due to vascular 

insufficiency and decreased melanin production. 
6, Nails grow more slowly, become brittle and thick. 


chan 
q. Derm 


Loss of Effectiveness of Skin 

as Protective Barrier 

1.Skin grows and heals more slowly, less able to resist 
injury and infection. 

2. Inflammatory response is attenuated. 

3. Decreased sensitivity to touch, perception of pain and 
temperature; increased risk for injury from concen- 
trated pressures or excess temperatures. 

4. Decreased sweat production with loss of sweat glands 
results in decreased temperature regulation and home- 
ostasis. 
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Gastrointes 


S Í J A i DY ~ 
(See Ta ble 10. 2) 


Age-Related Changes 
l. Decreased salivation, taste, and smell. Along with inad- 
equate chewing (tooth loss, poorly fitting dentures), 
Poor swallowing reflex may lead to poor dietary intake, 
nutritional deficiencies. 
‘Esophagus: reduced motility and control of lower 
esophageal sphincter; acid reflux and heartburn, 
fatal hernia common. 


b> Pathological Conditions 
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3. Potty reduced motility, delayed gastric emptying: 
€creased digestive enzymes and hydrochloric acid; 


net digestion and absorption; indigestion com- 
on. 


4. Decreased intestinal motility; constipation common. 
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Age-Related Changes 

1. Kidneys: loss of mass and total weight with nephron 
atrophy, decreased renal blood flow, decreased filtra- 
tion. 

a. Blood urea rises. 

b. Decreased excretory and reabsorptive capacities. 

2. Bladder: muscle weakness; decreased capacity, caus- 
ing urinary frequency; difficulty with emptying, caus- 
ing increased retention. 

a. Urinary incontinence common (affects over 10 mil- 
lion adults; over half of nursing home residents and 
one-third of community-dwelling elders); affects 
older women with pelvic floor weakness and older 
men with bladder or prostate disease. 

b. Urinary incontinence may be due to urinary stress 
(USI), urge incontinence (UI), or both. USI is 
related to weakness of the pelvic floor muscles, and 
UI is related to bladder problems. 

c. USI can be managed through pelvic floor strength- 
ening/motor control exercise. UI may be managed 
with medications, behavioral change, and pelvic 
floor exercise. 

d. Urinary incontinence is a risk factor for urinary 
tract infections. 

e. USI can be managed through pelvic floor strength- 
ening/motor control exercise. UI may be managed 
with medications, behavioral change, and pelvic 
floor exercise. 


Associated with Aging b. 


2. World Health Organization diagnostic criteria. 

a. Osteoporosis is defined by bone mineral density 
(BMD) at the hip or spine that is 22.5 standard 
deviations (SD) below the young, normal mean 
reference population. 

b. Osteopenia is defined by a BMD between 1.0 and 
2.5 SD below the reference population (adults in 
their late 20s). 
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. Etiological factors. 

a. Hormonal deficiency associated with menopause 
and hypogonadism: loss of estrogens or andro- 
gens. 

b. Age-related deficiencies. 

c. Nutritional deficiency: decreased calcium, vitamin 
B,» and vitamin D; often associated with impaired 
absorption. 

d. Decreased physical activity: Low levels of mechani- 
cal loading (weight-bearing) across the life span. 

e. Diseases that affect bone loss: hyperthyroidism, 
diabetes, hyperparathyroidism, rheumatic disease 
(lupus), celiac disease, gastric bypass, pancreatic 
disease, multiple myeloma, sickle cell disease, 
end-stage renal disease, Paget's disease, cancer, and 
chemotherapeutic drugs. 

f. Medications that affect bone loss: corticosteroids, 
thyroid hormone, anticonvulsants, catabolic drugs, 
some estrogen antagonists, chemotherapy. 

g Additional risk factors: family history, Caucasian/Asian 
race, late menopause, thin/small build, smoking. 

4. Characteristics. 

a. Approximately 12% (19% female/4.4% males) 
and 43% (51% females/33% males) of adults over 
age 50 in the United States will have osteoporosis 
and/or low bone mass, respectively (CDC, 2018). 

b. Bone loss is about 1% per year (starting at ages 
30-35 in women and at ages 50-55 in men), accel- 
erating loss in postmenopausal women, approxi- 
mately 5% per year for 3-5 years. 

c. Structural weakening of bone. 

d. Decreased ability to support loads. 

e. High risk of fractures. 

f. Trabecular bone more involved than cortical bone; 
common areas affected: 

e Vertebral column. 

è Femoral neck. 

è Distal radius/wrist, humerus. 
. Examination. | 

a. Medical record review. 

ə History, physical exam, nutritional history. 
e BMD testing. 

e X-rays for known or suspected fractures. 

e Check for secondary causes. 

b. Physical activity/fall history. 

c. Assess dizziness: Dizziness Handicap Inventory. 

d. Sensory integrity: vision, hearing, somatosensory, 
vestibular; sensory integration. 

e. Motor function: strength, endurance, motor con- 
trol. 

f. ROM/flexibility. 

g. Postural deformity. 

° Feet: hammer toes, bunions lead to antalgic gait. 
¢ Postural kyphosis, forward head position. 
¢ Hip and knee flexion contractures. 


Wl 


h. Postural hypotension. 

i. Gait and balance assessment. 

6. Goals, outcomes, and interventions. 

a. Medications that may be prescribed work to slow 
bone breakdown; some may rebuild bone. 

e Biphosphonates: alendronate (Fosamax); rise. 
dronate (Actonel); ibandronate (Boniva); zole. 
dronic acid (Reclast). 

o Raloxifene (Evista). 

ə Denosumab (Prolia, Zgeva). 

e Terparatide (Forteo). 

e Abaloparatide (Tymlos). 

b. Promote healthy behaviors; provide counseling 
on risk of osteoporosis, fall-related injuries, the 
impact of fear of falling, and falls prevention. 

è Recommended daily calcium intake (National 
Osteoporosis Foundation): 

o Women: 50 and younger, 1000 mg/day; 51 and 
older, 1200 mg/day. 

o Men: 70 and younger, 1000 mg/day; 71 and 
older, 1200 mg/day. 

e Recommended daily vitamin D intake: 50 and 
younger 400-800 IU; 51 and older 800-1000 IU 
daily. 

e Avoid tobacco smoking and excessive alcohol 
intake. 

e Diet: low in salt; avoid excess protein, since it 
inhibits body’s ability to absorb calcium. 

c. Maintain bone mass: regular weight-bearing exer- 
cise. 

e Walking (30 minutes/day); stair-climbing; use of 
weight belts to increase loading. 

° Muscle-strengthening (resistance) exercises tO 
reduce risk of falls and fractures. 

d. Postural/balance training. 

e Postural reeducation, postural exercises to reduce 
kyphosis, forward head position. 

° Strengthening exercise for postural extensors, 
scapular stabilizers. 

¢ Flexibility exercises, 

è Functional balance exercises; eg., chair rises, 
standing/kitchen sink exercises (e.g., toe raises, 


unilateral stance, hip extension, hip abduction, 
partial squats). 
e Tai chi. 
° Gait training. 
e. Safety education/ 


fall i even- 
tion Section). prevention (see Falls Pr 


nse FLAG: Advise individuals with osteoporosis/ow 

: ne mass or risk factors for these health conditions 

ments that can result in spinal fractures: 
Rey nan bending twisting motions, lifting | 

, SU ‘ i 

| spin al stability. en forceful movements involving 


Fractures in the et 
, High risk of fractures in the elderly: associated with low 
pone density and multiple risk factors; €g., age, comor- 
diseases, dementia, psychotropic medications, 
, pip fracture: each year more than 300,000 older peo- 
} ne 65 and older are hospitalized with hip fracture 


(CDC). 
a. More than 95% are caused by falling, usually fall- 


ing sideways. 
b. Women experience three-quarters of all hip frac- 


tures. 
c Chances of hip fracture increase as individuals get 


older. 
d. Mortality rate: 20%, associated with complications, 


e About 50% will not resume their premorbid level 
of function; eg., walk independently. 

f. May result in dependency; continued institution- 
alization occurs in as many as one-third of patients 
with hip fractures. 

g. Majority of hip fractures are treated surgically: 95% 
are femoral neck or intertrochanteric fractures; 
remaining 5% are subtrochanteric fractures. 

b.Intensive interdisciplinary rehabilitation program 
with early mobilization may improve outcome. 

i Treatment protocols based on type of fracture and 
surgical procedure used: internal fixation versus 


prosthetic replacement. 
3. Vertebral compression fractures. 

a. Vertebral compression fractures are usually 
caused by osteoporosis and range from mild 
to severe. They affect approximately 25% of all 
postmenopausal women and 40% of women 
80 years of age. Older men are also affected to a 


lesser degree. 3 
b. Severe fractures typically cause significant pain and 
a reduction of the ability to perform daily living 
activities. ; 
€ Fractures can occur anywhere in the spine; com- 
mon in the lumbodorsal junction, T8-T12 and ms 
d Typically result from routine activity: bending, lift- 
ing, rising from chair. 
© Chief complaints: immediate, severe 
Pain, increased with trunk flexion. ae 
t Lead to shortening of spine, progressive os on 
height, spinal deformity (kyphosis); can progr 
© respiratory compromise. 
8 Gills, a aon interventions: acute phase. 
* Horizontal bed rest, out of bed 10 minutes every 
hour. l i 
è Emphasis on proper posture, extension in sleep 
. te Sitting, and standing. e 
metric extension exercises Seale 
È Goals, daome and interventions: pet ae 
; Strengthening regimen for pos exten 
Scapular stabilizers. 
* Avoid flexion activities. 


local spinal 
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i T education and injury prevention. 
. ee modifications, reduce home haz- 

° Decrease vertebral loading; rest lying down for 
15-30 minutes after prolonged upright activities; 
wear shock-absorbing shoes. 

® Spinal orthotics: may provide pain relief; long- 
term use may lead to muscle weakness and fur- 
ther deconditioning. 


RED FLAG: Pain medications can cause disorientation 
or sedation and increase fall risk. 


i. Surgery: Kyphoplasty or vertebroplasty can be per- 
formed for individuals with painful vertebral frac- 
tures. 

4. Stress fractures: fine, hairline fracture (insufficiency 
fracture) without soft tissue injury. 

a. In older adults, common in pelvis, proximal tibia, 
distal fibula, metatarsal shafts, foot. 

b. May be unsuspected source of pain. 

c. Observe for signs of local tenderness and swelling; 
e.g., postexercise. 

d. Goals, outcomes, and interventions. 

e Correction of exercise excesses or faulty exercise 


program. 
è Reduction of repetitive stresses such as vertical 


loading. 
5. Upper extremity fractures: humeral head, Colles’ frac- 
tures are common and are usually the result of a fall. 


6. For discussion of fracture assessment and manage- 


ment, see Chapter 2. 
7. Clinical implications of fracture management among 


older adults. 
a. Fractures heal more slowly. 
b. Older adults are prone to complications; e.g., 


pneumonia, decubitus ulcers, mental status com- 
plications with hospitalization. 

c. Rehabilitation may be complicated or prolonged 
by lack of support systems, comorbid conditions, 


decreased vision, poor balance. 


Degenerative Arthritis (Osteoarthritis) 
1. Osteoarthritis (OA) is a chronic condition that can 
affect any joint; occurs most often in knees, hips, lower 
back and neck, fingers, bases of thumb and big toe. 
a. Cartilage in the joint breaks down, causing pain, 
swelling, and problems with joint movement. 
b. Bone spurs may develop and chips of bone or carti- 
lage may break off and cause additional inflamma- 


ion and damage. 
c. ae final stages, bone contacts bone with result- 


ing frictional forces. 
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2. Over 22% (over 54.4 million) of US adults had 
doctor-diagnosed arthritis, with increased prevalence 
with age (CDC). 

a. It is more common in women (26%) than men 
(19%). 

b. OA is the most common cause of disability in 
adults; 43% report functional activity limitations. 

c. Arthritis is strongly associated with major depres- 
sion (18%). 

3. Characteristics. 

a. Pain, swelling, and stiffness, worse early morning 
or with overuse; e.g., knee pain, hip pain. 

b. Muscle inhibition due to pain progressing to weak- 
ness secondary to disuse. 

c. Loss of ROM and mobility; crepitus. 

d. Bony deformity. 

4. Goals, outcomes, and interventions. 

a. Reduction of pain and muscle inhibition/weak- 
ness: modalities, muscle reeducation. 

b. Manual Therapy (soft tissue/joint mobilization). 

c. Exercises. 

e Maintain or improve ROM via progressive ROM 
and flexibility. 

e Correct muscle imbalances: strengthening exercises 
to support joints, improve balance and ambulation. 

e Aerobic conditioning: walking programs are asso- 
ciated with decreased joint symptoms, improved 
function, and sense of well-being. 

e Aquatic programs; e.g., pool walking, Arthritis 
Foundation program: produces beneficial effects 
similar to aerobic conditioning; enhances ease of 
movement. 

d. Patient education and empowerment. 

e Teach patients about disease, taking an active role 
in care. 

e Teach joint protection, energy conservation strat- 
egies. 

e. Provide assistive devices for ambulation and activi- 
ties of daily living; e.g., canes, walkers, shoe inserts, 
reachers. 

f. Promote healthy lifestyle: weight reduction to 
relieve stress on joints. 

. Medical management. 

a. Medications: NSAIDS (if tolerated), analgesics 
(e.g., acetaminophen). 

b. conservative management including physical therapy 
(e.g., manual therapy, exercise, bracing, education), 

c. Injections: corticosteroid; viscosupplementation, 

d. Surgery 
e Arthroscopic lavage and debridement. 

e Articular cartilage repair (e.g., osteochondral 
autograft [OATS] or allograft [OCA]). 

¢ Total joint replacement: indicated with mod- 
erate to severe arthritis and pain that limits 
participation. 


~tt 


Cachexia ai 
1. A multifactorial degenerative illness characterized 


extreme weight loss and malnutrition, muscle a 


hy, fatigue, and weakness. 

2 fH of body mass that cannot be reversed nutritio 
3, Associated with severe chronic disease: eg, eee 
“HIV/AIDS, COPD, CHE and kidney failure : 
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Neurological Disorae : 
and Diseases  — 


Stroke (CVA) i 
1. Sudden, focal neurological deficit resulting from 


ischemic or hemorrhagic lesions in the brain. 
2. Most common cause of adult disability in the United 
States. 
a. Incidence of stroke increases dramatically with age; 
most strokes (43%) occur in persons over the age 
of 74. 
b. Approximately 30% die during the acute phase, 
and another 30%-40% will have severe disability. 
3. Early warning signs of stroke (F.A.S.T.) are discussed 
in Chapter 13. 
4. Clinical signs and symptoms, examination, and interven- 
tion of persons with stroke are discussed in Chapter 3. 


Degenerative Diseases 
1. Parkinson's disease: chronic, progressive disease of 
nervous system. 

a. Parkinson’s symptoms afflict about 20% of indi- 
viduals over the age of 65; frequency of symptoms 
increases with age, affecting 50% of individuals 
over the age of 85. 

b. Parkinson's disease affects about 1% of individuals 
Over age 55, reaching proportions of 2.6% by age 
85 in the United States. Affects approximately 1.5 
million individuals, with 50,000 new cases annu- 
ally; mean age of onset is between 59 and 62. 

2. Clinical signs and symptoms, examination, and inter- 
vention of persons with Parkinson’s disease are dis- 

cussed in Chapter 3. 


Clinical Implications 
1. Older adults are prone to complications/indirect 
impairments related to immobility and inactivity 
2. nae ture and deformity, decubitus ulcers). 
by lack of a may be complicated or prolon 
decreased pn eat systems, comorbid conditions, 
3. With mereni ee function, poor balance. 
to address $ e neurological disease, it is important 
responsi 5 'mpairments and activity limitations 
ve to interventions; overall focus should be 


on i ; 
i eta 6 function, quality-of-life, and patient 


compensatory treatment strategies should be con. 
Af when disability is severe, there are multiple 
os ‘bidities, and impairments cannot be remedi- 
egies can include environmental modifica- 


pied; strates 
jons assistive devices, mobility devices, use of home 


health aides. 


Delirium | 
|, Fluctuating attention state causing temporary confu- 


sion and loss of mental function; an acute disorder 


potentially reversible. 

2 Biology: drug toxicity and/or systemic illness, oxy- 
gen deprivation to brain; environmental changes and 
sensory deprivation; e.g., recent hospitalization, gen- 
eral anesthesia, and institutionalization. One in four 
older adults experience delirium after major surgeries. 


3, Characteristics. 
a. Acute onset, often at night; fluctuating course with 
lucid intervals; worse at night. 
b. Duration: hours to weeks. 
c May be hypoalert or hyperalert, distractible; fluctu- 
ates over course of day. 
d. Orientation usually impaired. 
e, Delusions/hallucinations, periods of agitation. 
f. Memory deficits: immediate and recent. 
8. Disorganized thinking, incoherent speech. 


h. Sleep/wake cycles always disrupted. 


Dementia (Neurocognitive Disorders) 
l. An acquired disorder of cognitive and behavioral impair- 

ment causing dysfunction in daily living (see Table 10-3). 

2. Characteristics of Dementia (within the category of 

Neurocognitive Disorders in the Diagnostic and Sta- 

tistical Manual of Mental Disorders-DSM-5). 

4. Deterioration of intellectual functions: impover- 
ished thinking, impaired judgment; disorientation, 
confusion; impaired social functioning. 

b. Disturbances in higher cortical functions: lan- 
guage (aphasia), motor skills (apraxia), perception 
(agnosia), 

& Memory impairment. 

d.p ersonality changes: alteration or accentua 
premorbid traits; behavioral changes. 

A erties, (consciousness) usually normal. 

; >ieep often fragmented. ; i 

‘Reversible Daehn (Neurocognitive Disorders): 
10%-20% of dementias; multiple causes. se 
a. Drugs: sedatives, hypnotics, antianxiety agents, mi 

epressants, antiarrhythmics, _antihyperteri' e" 
anticonvulsants, antipsychotics, drugs with ant 
Mergic side effects. 


tion of 
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b. 

Nutritional disorders: vitamin B, deficiency, thia. 
ne deficiency, vitamin B deficiency/pernici 
yp ie folate deficiency f hema 

š 
h ha n DES hyper-/hypothyroidism, 
ME A ; yper-/hyponatremia, hypoglyce- 

: Kidney or liver failure, Cushing's syndrome, 

y iranje s on hypopituitarism, carcinoma. 
atric disorders: i - 
ahs depression, anxiety, psy 

e. Toxins: air pollution, alcohol. 

4. Alzheimer’s type dementia (Alzheimer’s 

(AD): 60%-80% of dementias, 

a. Most common cause of dementia; affects more than 
6 million Americans; 2/3 are women, primarily 
explained by the fact that women live longer than 
men and greatest risk is in the oldest age category. 

b. Costliest disease in United States; 6th leading cause 
of death. 

c. One in three seniors dies with AD or another 
dementia; leading cause of institutionalization; 
affects up to 50% of nursing home population. 


d. Etiology unknown. 
e An incurable disease with a long and progressive 


preclinical course. 

è Evidence of chromosomal abnormalities. 

e Potential predisposing factors: family history, 
Down syndrome, and traumatic brain injury. 

e. Pathophysiological changes. 

ə Generalized atrophy of brain (hippocampus, 
entorhinal cortex, other cortical areas). 

e Moderately enlarged ventricules. 

e Decreased synthesis of neurotransmitters. 

ə Histopathological changes: accumulation of neu- 
rofibrillary tangles (protein tau) and beta-amyloid 
plaques eventually accompanied by damage and 


death of neurons. 
f. Risk factors for AD. 
e Advanced age. 
ə Family history. 
e Apolipoprotein E (APOE)-,4 gene. 
ə Cardiovascular disease risk factors. 
o Fewer years of formal education. 
ə Limited social and cognitive engagement. 


disease) 


g. Types. 
e Alzheimer’s disease: onset after the age of 60 


(average age 75). 
e Early Onset Alzheimer’s disease: onset between 


ages of 40-60. 
h. Diagnosis. . 

ə Medical history and clinical examination: signs 
and symptoms. 

ə Cognitive tests. 

ə Biomarker tests: on lumbar puncture (CSF) see 
elevated levels of tau and phosphorylated tau; 
low amyloid levels. 


| 


| 
| 
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‘Differences Among the Most Prevalent Types of Dementia (Neurocognitive Disorders) 


| 


| ALZHEIMER’S DISEASE (AD) 
Age at Onset 65+ (40-65 for early 
(typically) onset/familial) 
Gender Women > Men: 3:2 
Distribution 
| Prevalence 50%-75% 
Among 
Dementia 
Course Insidious onset, gradual progres- 
sion, more rapid progression 
in early onset (40-60, familial 
type) 
Prevalence Among 50%-75% 
_ Dementia 
Presentation Memory loss, impaired learning. 

With progression, visuospatial 
and language impairments, 
disorientation, apraxia, delu- 
sions/hallucinations. 

Late stages: severe impairments 
in mobility, sleep, eating, 
insight, dysphagia, inconti- 
nence. 

“Associated Depression (early); psychotic 

| Components features (later); agitation, 
wandering. 

| Late stage: gait/mobility impair- 

| ment, dysphagia, inconti- 

| nence. 

| 

Imaging Hippocampol and temporopa- 

| rietal cortical atrophy; more 
diffuse global atrophy with 
progression. 

Neuromuscular Occasional tremors, generalized 


weakness, unsteady gait, 
increased tone; increa 

fall risk; repetitive behaviors; 
with progression, mobility 
impairments increase, rigid 


VASCULAR DEMENTIA 
(VAD) 


55-75 
Men > Women: 3:1 


20%-30% (often occurs 
mixed with AD, or DLB 


Intermittent stepwise 
decline 


20%-30% 


Dependent on location of 
cardiovascular impair- 
ment in brain; usually 
memory loss. 

Episodes of confusion with 
lucid intervals, insight 
may be preserved. 


Cardiovascular event his- 
tory (e.g., stroke, MI). 

Personality/mood 
changes. 

Mild to moderate gait 
impairments. 


Infarct evidence or white 
hyperintensities; areas 
of preserved function. 


Dependent on history 
of infarcts; may see 
hemiparesis. 


(DIFFUSE) LEWY BODY FRONTOTEMPORAL | 

DISEASE (DLBD) LOBE DEMENTIA (FD) 

50+ 45-65 

Men slightly more than Men slightly more than women 
women (mixed evidence) 

10%-25% [often 10%-15% 

1 coexists with AD 

or VaD) 

Insidious onset, gradual Insidious onset, gradual 
progression progression 

10%-25% 10%-15% 


Changes in attention, 
executive functions 


Behavioral variant: Altered 
social abilities/executive 


(planning, sequenc- abilities (planning, sequenc- 
ing, organizing), ing, organizing); disinhibi- 
fluctuating cognition. tion, apathy, compulsivity. 
Language variant: loss of word 
recall or understanding, 
incoherent speech, gram- 
mor altered. 
May have elements of both 
behavioral and language. 

Sleep disorders; falls, Extrapyramidal symptoms may | 
syncope, auto- be present. | 
nomic dysfunction, Often mistaken for depression, — 
intermittent delirium, bipolar disorder, schizo- 
hallucinations, delu- phrenia. | 
sions. | 

Lewy bodies found in Brain atrophy varies. 
cortex. 

Parkinsonian like gait, Less common subtypes result | 
shuffling, difficulty in Parkinsonian type motor 
inihating movement, symptoms. | 
poor balance, rigid- | 


= postures, contractures. 
DSM-5=Diagnostic and Statistical Manual of Mental Disorders 
aM ao os a, we 6 Le?) an 


e MRI scan to identify brain changes and rule out 


other causes of dementia (e.g., subdural hematoma, 
stroke, tumor, normal-pressure hydrocephalus). 


i. Stages of AD. 
¢ AD is classified into stages (Box 10-1): 


o Preclinical AD: individuals have measurable 
changes in brain CSF and blood biomarkers 
without noticeable symptoms. 

o Mild Cognitive Impairment: characterized 
by mild but measurable changes in cognitive 


abilities noticeable to person affected and family 
members; able to carry out everyday activities. 

° Mild AD: measurable changes in more than one 
cognitive domain with interference in complet 
1ng work and some usual functions, still able t0 
complete ADLs. 

o Moderate AD: characterized by noticeable 
memory, thinking, and behavioral symptoms 


that impair a AON ‘on in 
pers nctio 
laily lif on's ability to fu 


px 10-1 © Signs/Symptoms and Corre 
Alzheimer’s Type Dementia 


gigns/Symptoms 
pinimal Cognitive Impairment (MCI); 


, mid memory changes may be noted by family and individual 
, Difficulty in complex planning or multitasking 

« Daily life not generally affected 

» May not have diagnosis yet 

. May not progress to dementia 

. important time for neurological examination 


Mild AD: 


s Memory loss 

s Short-term (working) memory loss 

¢ Difficulty with word finding 

» Confusion about the location of familiar places 

¢ Taking longer to accomplish normal, daily tasks 

¢ Trouble handling money and paying bills 

¢ Compromised judgment, often leading to bad decisions 
¢ Loss of spontaneity and sense of initiative 

¢ Mood and personality changes; increased anxiety 


Moderate AD: 


* Increasing memory loss and confusion 
* Shortened attention span 
* Problems recognizing friends and family members 


* Difficulty with language; problems with reading, writing, and 
numbers 


* Difficulty organizing thoughts and thinking logically 

* Difficulty learning new things 

* Difficulty coping with new or unexpected situations 

* Restlessness, agitation, anxiety, tearfulness 

* Wandering, especially in the late afternoon or at night (sundowning) 


y Repetitive statements or movement; occasional muscle 
twitches 


* Hallucinations, delusions, suspiciousness or paranoia, irritability 
* Loss of impulse control (e.g., taking clothes off, vulgar language) 


: Perceptual-motor problems: trouble getting out of a chair or 
Setting the table 


Severe AD: 


* Often unable to communicate 
be unable to recognize family or significant others 
plete dependence on others for ADL and care 
8S of sense of self 
W Symptoms can include: 
‘ Sight loss 
8 la Culty Swallowing 
En * Of bladder and bowel control 


‘dapteg 


iati sender i , Retr 
re/comm pect Alzheimer’s and Communication 


nications. 
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s 
ponding Communication Strategies for Patients 


Communication Strategies 


* Increased repetition in demonstration and teaching 
* Multimodal instruction (see, hear, read, practice) 


e Speak directly to the individual rather than their 
companion or caregiver. 


e Take time in asking questions and give the person 
time to respond. 


e Ask the person what form of communication is most 
comfortable (face-to-face, email, or phone calls). 


e Communicate in a quiet space with minimal distractions. 
e Speak slowly and maintain eye contact. 
e Be patient and ask one question at a time. 


e Allow them to complete their thoughts and avoid 
correcting them if possible. 


e Ask yes or no questions. 
e Give clear step-by-step instructions for tasks. 


e Give visual cues. Demonstrate a task to encourage 
participation. 


e Written notes may be helpful. 
e Use procedural memory to engage in physical activity. 


e Approach from the front and introduce yourself. 
e Encourage nonverbal communication (pointing or 
gestures). 


ə Use various senses (sight, touch, sounds, smells, and 
tastes) to communicate, 


e Treat the person with dignity and avoid talking down 
to the person. 


l i .g., aspiration pneumoni 
Estage AD, patients are restricted to bed: death results from other illnesses (e.g., asp p Onia) 


: 14 from http://emedicine.medscape.com/article/1134817-overview and 
2) Avheimom: 1) Alzheimer Disease. Medscape. Retrieved April Fek June 1, 2021 from: https://www.alz.org/help-support/caregiving/da 
S 


ily- 


456  TnenarvEp « Geriatric Physical Therapy 


Severe AD: characterized by loss of ability to 
communicate, recognize others, and complete 
dependence. 

e Rate of progression varies from individual to 
individual. 

j. Signs and symptoms of AD (Box 10-1). 

e Signs and symptoms vary by stage and presenta- 
tion from patient to patient. 

k. Pharmacologic treatment. 

e Currently there is no cure for Alzheimers. 

e Disease-modifying drugs may help lessen cogni- 
tive and behavioral symptoms (memory loss and 
confusion), behavioral changes (irritability, anxi- 
ety, confusion), and sleep disturbances. 

e Individual responses to drugs variable, based 
on age, overall health, and severity of symp- 
toms. 

5. Vascular dementia (includes multi-infarct demen- 
tias), approximately 5%- 10% of dementias. 

a. Etiology: large and small vascular infarcts in both 
gray and white matter of brain, producing loss of 
brain function. 

b. Characteristics. 

e Sudden onset rather than insidious; stepwise pro- 
gression. 

e Spotty and patchy distribution of deficits: areas of 
preserved ability along with impairments. 

e Focal neurological signs and symptoms; e.g., gait 
and balance abnormalities, weakness, exagger- 
ated deep tendon reflexes (DTRs). 

e Pseudobulbar affect common. 

e Associated with history of stroke, cardiovascular 
disease, hypertension. 

6. Other types of dementia. 

a. Parkinson's disease (PD): symptoms include move- 
ment problems (slowness, rigidity, tremor, gait 
changes); dementia estimated in 10%-35% of 
cases, in late stages of the disease. 

b. Dementia with Diffuse Lewy Body Disease (DLBD): 
some symptoms of AD along with sleep distur- 
bances, visual disturbances, slowness, and other 
PD movement features. 

c. Frontotemporal dementia: Insidious onset with 
gradual progression; results in behavioral prob- 
lems with diminished executive function and/or 
significant impairments with language. 

d. Creutzfeldt-Jakob disease: rare and rapidly fatal 
disorder with memory, behavior changes, and 
incoordination; results from protein (prion) dis- 
order. 

e. Normal pressure hydrocephalus: symptoms include 
memory loss, difficulty walking, inability to control 
urination; results from impaired reabsorption of 
CSF with build-up of fluid in the brain and increased 
brain pressures. 


f Down syndrome: individuals demonstrate acceler. 
ated aging and AD; symptoms typically in late 40s 

Os. 

g. phone alcoholism with prolonged nutritional 

(vitamin B) deficiency; e.g., Korsakoff s Psychosis, 

7. Physical therapy examination. 

a. History: determine onset of symptoms, Progres. 
sion, triggering events, common problems, social 
history. > - . 

b. Examine cognitive functions: orientation, atten- 

tion, calculation, recall, language. 

Standardized screening test for dementia (moder. 
ate to severe cognitive impairment). Mini-Mental 
State Examination (MMSE); score of <24 out 
of possible 30 is indicative of mental decline/ 
dementia. Limited ability to detect mild cognitive 
impairment and influenced by education level/ 
literacy (some items test the ability to read and 
write). 

d. Examine for impairments in higher cortical func- 
tions: inability to communicate, perceptual dys- 
function. 

e. Examine for behavioral changes: restless, agitated, 
distracted, paranoid, wandering, inappropnate 
social behaviors, repetitive behaviors. 

f. Examine self-care: ability to carry out activities 
of daily living; e.g., limitations in grooming and 
hygiene, continence. 

g. Examine motor function: dyspraxia, gait, balance 
instability. 

h. Examine environment for safety, optimal function. 

i. Standardized scales for AD: Blessed Performance 
of Everyday Activities; Alzheimer’s Type Dementia 
Assessment Scale. 

8. Goals, outcomes, and interventions. 

a. Environment. 

° Provide safe environment: prevent falls, injury, 
or further dysfunction, safety from wandering; 
utilize safety monitoring devices as needed; €g. 
alarm device. 

° Provide soothing environment with reduced 
environmental distractions: reduces agitation, 
Increases attention. 

° Assistive and supportive devices to enhance self- 

b soki, effective positioning. 

l a Pppt individual's highest level of cognitive func- 

i Sp á eae e patient in a friendly, supportive 

ire oe ne el calm behavior. 

re aaa simple commands; speak slowly. 
akan ane a fommunication as appropriate: 

e Provide E cempon station. ; 

ntng information: use prompts; 


e.g., wall calendars d il aids 
whenever p ossible aily schedules, memory 


e 


„ Avoid stressful tasks; emphasize familiar, well- 
learned skills; provide redirection. 

h Approach learning in a simple, repetitious way; 
proceed slowly; and provide adequate rest time. 

» Provide mental stimulation: utilize simple, 
liked activities, games. 

- provide regular physical activity, maintain physical 
fitness. 

e Utilize functionally directed activities, 

e Active assistive and passive ROM exercises to 
maintain ROM. 

e Low-intensity strengthening exercises, 

e Safe daily walking program. 

e Balance activities for fall prevention. 

e Enhance body awareness and sensory stimula- 
tion; touch and light massage can be effective in 
promoting relaxation. 

d. Participate in restraint reduction program. 

e. Educate/support family, caregivers, significant others. 

f. Present a realistic, Consistent team approach to 
management. 


well- 


Depression 

1. A disorder characterized by depressed mood and lack 
of interest or pleasure in all activities, and other asso- 
cated symptoms, lasting for at least 2 weeks. 

2. Incidence. 

a. Community-dwelling elderly: 5% have clinically 
diagnosed major depression (exhibit at least five 
symptoms); another 10%-20% have depressive 
symptoms. 

b. Institutionalized elderly: 12% have major depres- 
sion; another 15%-20% have depressive symp- 
toms. 

3. Determine predisposing factors. 

a. Family history, prior episodes of depression. 

b. Illness, drug side effects; hormonal. 

€ Chronic condition: loss of physical functions, pain, 
e.g., stroke. 

d. Sensory deprivation (loss of vision or hearing). 

e History of losses: death of family and friends, job, 
income, independence. 

Social isolation: lack of family support. 
8. Psychological losses: memory, intellectual functions. 
4. Examine for depressive symptoms. n 

à. Nutritional problems: significant weight loss 

weight gain; dehydration. i 
‘Sleep disturbances: insomnia or hypeen SA 

& Psychomotor changes: inactivity with rest 
: Nctional impairments, weakness OF agitation. 
‘Fatigue or los nergy. 

© Feelings of aa low self-esteem, Bcd 

: Inability to concentrate, slowed thinking, imps 
memory, indecisiveness. 

8. Withdrawal rie e and friends, self-neglect. 
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RED FLAG: Recurre 
suicide should be 
reported t 


nt thoughts of death and threats of 


. taken seriously, documented, and 
o medical staff immediately. 


h. Decline in cognitive function; i.e, document with 
Mini Mental State Examination (MMSE). 
i. Standardized test: Geriatric Depression Scale; 
30-item yes/no scale; score >8 indicates depression. 
5, Goals, outcomes, and interventions. 
a. Medical treatment. 


e Pharmacotherapy; tricyclic antidepressants (e.g., 
Chlorpromazine, fluoxetine [Prozac]) widely 
used. 

¢ Psychotherapy. 

¢ Electroconvulsive shock therapy (ECT) may be 
used if drug treatment is unsuccessful or con- 
traindicated. 

b. Avoid excessive cheerfulness; provide support and 
encouragement. 

c. Assist patient in adjustment process to losses, cop- 
ing strategies. 

d. Encourage activities, exercise program: aerobic 
training is associated with increased feelings of 
well-being. 

e. Assist in improving/maintaining independence; 
emphasize mastery by patient, achievement of 
short-term rather than long-term goals. 


Cardiovascular Diseases 
1. Hypertension. 
a. Significant risk factor in cardiovascular disease, 
stroke, renal failure, and death. 
2. Coronary artery disease (CAD) 
a. Affects 40% of individuals aged 65-74 and 50% 
over age 75. 
b. Angina. 

e Angina pain not always a consistent indicator of 
ischemia in elderly; shortness of breath, ECG ST 
segment depression may be more reliable indi- 
cators. 

c. Acute myocardial infarction. 

e Clinical presentation may vary from younger 
adults: may present with sudden dyspnea, acute 
confusion, syncope. 

ə Clinical course often more complicated in the 
elderly, mortality rates twice that of younger adults. 

estive heart failure. 
pena system diseases: pacemaker dysfunc- 
tion results in low cardiac output. 
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3. Peripheral vascular disease. 
4. Clinical signs and symptoms; examination and inter- 
vention are discussed in Chapter 4. 


Pulmonary Diseases 

1. Chronic bronchitis. 

2. Chronic obstructive pulmonary disease (COPD). 
3. Asthma. 

4. Pneumonia. 

a. Initial symptoms may vary: instead of high fever 
and productive cough, may see altered mental sta- 
tus, tachypnea, dehydration. 

5. Lung cancer. 
6. Clinical signs and symptoms; examination and inter- 

vention are discussed in Chapter 5. 


Integumentary Conditions 
1. Pressure ulcers (decubitus ulcers). 
a. Characteristics. 

e Affects 10%-25% of hospitalized, ill elderly 
patients. 

ə Risk factors: immobility and inactivity, sensory 
impairment, cognitive deficits, decreased circula- 
tion, poor nutritional status, incontinence, and 
moisture. 

e Common over bony prominences: ischial tuber- 
sities, sacrum, greater trochanter, heels, ankles, 
elbows, and scapulae. 


RED FLAG: If not treated promptly ulcers can pro- 
gress to infection and damage of deep tissues; can be 
potentially fatal in the frail elderly and chronically ill. 


b. Clinical signs and symptoms; examination and 
intervention are discussed in Chapter 7. 


Diabetes Mellitus 
1. Aging is associated with deteriorating glucose toler- 
ance; type 2 diabetes affects as many as 10%-20% of 
individuals over age of 60. 
_ 2. Associated with obesity and sedentary lifestyle. 
3. Clinical signs and symptoms; examination and inter- 
' vention are discussed in Chapter 8. 


. Hypothyroidism 

| 1. Estimated that 1/4 of older adults in nursing home 

care may have undiagnosed hypothyroidism. 

, 2. Correlated with memory loss in older adults and 

| important to rule out with progressive cognitive 
decline. 

_3. Clinical signs and symptoms; examination and inter- 

_ vention. See Chapter 8. 


Gastrointestinal (GI 
Pathologies = 


) 


See Chapter 8 for Clinical signs and symptoms; examina. 
tion and interventions for GI pathologies below, 


Gastroesophageal Reflex 

1, Approximately 20% of older adults. 

2. Complications (Barrett's esophagus, severe ulcera. 
tions or strictures) more common in older adults, 


Peptic and Duodenal Ulcers 

1. Approximately 10% of older adults. 

2, Ulcers typically larger and higher rate of mortality in 
older adults. 

3, Clinical presentation is often atypical (only 30% have 
epigastric pain). 

4. Long-term use of proton-pump inhibitors (PPIs) in 
elderly associated with osteoporosis and pneumo- 
nia. 


Diverticulitis 

1. Most common large intestine disease in older adults. 

2. Increased risk with age and 70% of adults >80 years 
and older. 


See Chapter 8 for Clinical signs and symptoms; examina- 
tion and interventions for GU pathologies below. 


Urinary Tract Infections 

1. 10% of females 65 to 84 year olds; 30% of females 
285 years old. 

2. Increased risk with use of catheters. 


Urinary Incontinence (UI) 

1. UP to 35% of community dwelling adults 260 years 
old. 

2. UI in older adults associated with fall risk, depres- 
sion, and cognitive impairment. 

3. Urinary stress (USI) and urge incontinence (UI) are 
common with aging. 

4. See Chapter 8 for additional information regardin 6 
the types and management of incontinence. 


Chronic Renal Failure 

1. Approximately 10% of older adults. 

2. Risk factors: Hypertension, diabetes, obesity, smok 
ing, and high-protein diet. 

3. Treatment is focused on managing risk factors and 
dialysis as needed. 


patient Care Concepts 


gecognize Variability of Older Adults 
heterogeneity of the population with aging. 
» Developmental issues unique to older adults. 


s on Careful and Accurate Clinical 
Examination 
j Identify remediable problems. 
» Determine capacity for safe function. 
3 Determine effects of inactivity versus activity. 
i Determine effects of disease pathologies and inactiv- 
ity versus normal aging. 


FIT Recommendations for Older Adults 
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Focus on Functional Goals 

1. Determine priorities, remediable problems. 

2. Develop goals, plan of care in conjunction with the 
patient and the caregiver. 

3. Determine therapies needed to promote recovery 
(e.g., exercise) versus those that utilize compensatory 


(eg, bracing, assistive device) methods to enhance 
independence. 


Promote Optimal Health (See Table 10-4) 


RED FLAG: Strength training programs yield positive 
results with older adults; failure to prescribe adequate 


frequency, intensity, and duration of exercise matched 
to the individual's abilities and strengths will negate 
the impact on functional abilities and outcomes. 


Frequency e 25 days per week for moderate è 22 days per week. e >? days ma week 
| intensity. 
e 23 days per week for vigorous 
intensity. 


| 3-5 days per week for a combination 
| of moderate and vigorous intensity. 


Intensi @ | of e Light intensity (i.e., 40%-50% of o Stretch to the point of feeling 
7 eT a Sb ton i 1-RM [one-repetition maximum) tightness or slight discomfort. 
5-6 for ee intensity baal for beginners and frail older adults. 
e Progress to moderate-to-vigorous 


7-8 for vigorous intensity. 


intensity (60%-80% of 1-RM). 
Alternatively, moderate (5-6) to 


vigorous (7-8) intensity on a 
0-10 perceived exertion scale. 


ises involving the major e Hold stretch for 30-60 seconds. 
is e 30-40 minutes per day of moderate e 8-1 3 ea involving the moj s 
intensity exercise. y a of 8-12 repetitions each. 
| © 20-30 minutes per day of vigorous ss z 
| intensity exercise. 
| e Or an equivalent combination of 
moderate and vigorous intensity 
exercise (may be accumula f: 
bouts of at least 10 minutes eac) ive weight-training e Any physical activities that main- 
k e Progress g ; f : ie ; 
| e Any modality that does not impose ae weight-bearing tain or increase flexibility using 
| excessive orthopedic stress su calisthenics, stair climbing, and slow movements that terminate 
as walking. Aquatic exercise an other resistance activities that in static stretches for each muscle 
stationary cycling exercise may use major muscle groups. group at than rapid ballistic 
be advantageous for those with movements. 
limited tolerance for weight-bearing 
activity. ——— oth ed. Philadelphia: Wolters Kluwer/Lippincott Williams & Wilkins 
Adapted 3 . Prescription. 
: Exercise Testing and 
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1. Monitor patient's heart rate and blood pressure dur- 
ing exercise or progressive physical activity regimens. 

2. Focus on increasing health-conducive behaviors, pre- 
vention of disability. 

3. Minimize and compensate for health-related losses 
and impairments of aging. 


Restore/Maintain 

1. Individual’s highest level of function and independ- 
ence within the care environment. 

2. Determine how patient autonomy can be maximized 
by appropriate assistance and environmental manip- 
ulations. 

3. Empower elders: ensure they are in control of their 
own decisions whenever possible. 

4. Be sensitive to cultural and ethnicity issues; losses, 
fears, and insecurities; provide comfort and sustenance. 

5. Enhance coping skills. 

6. Recognize functional abilities, limitations of caregivers; 
enhance function and support caregivers. 


Holism 

1. Consider the whole person; integrate all facets of an 
individual's life. 

2. Determine social support systems, effects of social isolation. 

3. Determine effects of losses. 

4. Determine effects of depression, dementia. 


Recognize Demands 

1. Enhance continuity of care, interactions in a complex 
health care delivery system. 

2. Advocate for needed services. 

3. Provide effective documentation. 


Reim bur > ement 


Benefits from Government Programs 

1. Cover about two-thirds (63%) of health care expendi- 
tures of older persons. 

2. Medicare: federal government-sponsored insurance 
for persons over age 65, disabled persons of all ages. 
See discussion of government programs in Chapter 14. 

3. Medicaid (federal-state funding): covers care of adults 
with little income and assets before Medicare age, and 
children from low-income families. 

a. Individuals must spend down or exhaust income to 
qualify for low-income status. 

b. Administered by individual states that set qualifica- 
tion guidelines; specific requirements vary by state. 


Supplemental Private Health Insurance 
1. See discussion of insurance plans, managed health 


care systems, health savings accounts, and the Afford- 
able Care Act in Chapter 14. 


Documentation and Reimbursement 
1. Requirements specific to type of insurance program, 

a. Medicare requirements for physical therapy ser. 
vices. n 
ə Must be under the care of a physician; plan of 

care established and reviewed regularly by M.D, 

o Must include a determination of need: reasona. 
ble and necessary for individual's illness or injury 
according to acceptable standards of practice. 

o Requires the skilled services of a licensed physica] 
therapist. 

o Condition must be expected to improve in a rea- 
sonable and generally predictable period of time. 

o A skilled therapist is needed to safely and effec- 
tively establish the plan of care (POC) for a 
patient. 

o Askilled therapist is needed to safely and effec- 
tively establish and supervise maintenance 
therapy for a patient's chronic condition. 

e The physician should review and sign and date 
the POC (certification). The POC should be certi- 
fied for the first 30 days of treatment and recerti- 
fied every 30 days (signed and dated). 

o If the service is not covered under Medicare stat- 
utes (e.g., exceeds the therapy cap), the patient 
can be billed directly. 

b. Private insurance requirements: vary by specific car- 
rier; most adopt Medicare requirements (e.g., phy- 
sician certification). 

2. See Chapter 14 for discussion of defensible documen- 
tation. 
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Professional Practice 


1. Affirms patient rights and dignity (professional ethi- 
cal standards, APTA Code of Ethics). 


Informed Consent 


; eee ae autonomy; competent patients 
e rignt to refuse treatment: a 
; e.g., do not resusa 
2 tate (DNR) orders. & 
ae tight to self-determinati yl ee 
Provided to patient that outlines: 


a. The nature and Purpose of treatment 
b. Treatment alternatives | 
c. Risks and conse | 
d. Likelih 


3.Consent must 


a. Older adul 


à be carefully evaluated for 
- Documentation with a 
essential. 


periods of lucidity. 
mental status exam 15 


jvance Care Medical Directive 

Ae’ ag Will) 

ais shed by Federal Patient Self-Determination Act 
£1990. 
math Care Proxy (aka health care surrogate or 

Le cal durable power of attorney): identifies a valid 
į who is granted authority to make health care 

‘ions for an individual, should that individual 
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3. Requirements. 

a. Regulated by individual states; specific require- 

4 “pri vary by state. 

- Must be in writing, signed by principal, witnessed 
by two adults. 

C. Empowers health care agent: includes specific guide- 
lines on which treatment options will and will not 
be allowed: e.g., artificial life support, feeding tubes. 

d. Defines conditions/scope of agent's authority. 


> Common Problem Areas for Geriatric Clients 
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immobility and Disa 


MIsSal E 
impaired Mobility and Disability 
1.Can result from a host of diseases and conditions. 
2 Prolonged inactivity is a significant factor in impaired 
mobility and disability. 


Limitations in Function 

1. Increase with age in persons over age 65. 

2.23% report difficulty with one or more personal care 
activities. 

3.27% report difficulty with one or more home man- 
agement activities. 


immobility 

L. Can result in additional problems. 

2.Can lead to complications in almost every major 
organ system; e.g., pressure sores, contractures, bone 
loss, muscular atrophy, deconditioning. 

3.Metabolic changes can include negative nitrogen 
and calcium balance, impaired glucose tolerance, 
decreased plasma volume, altered drug pharmacoki- 
netics, 

* Psychological changes can include loss of positive 

5 py nage, depression. z 
““havioral changes can include confusion, cognitive 

g1 © Secondary to sensory deprivation, egocentricity. 
-Loss of independence and increased dependency. 


amination and Evaluation 

LT; Appendix 10A) nen 

2. identify the source of immobility or disability. 

ine which impairments (e.g. strength, bal- 

Te ms and activity limitations are modifiable, which 
aa compensatory strategies (€.8-, peripheral a 

ke Y, Joint degeneration, some balance disorders, 

m sible cognitive decline), and which require 
a rofessional referral (e.g. vision, hearing, depres- 

‘Medication adjustment). 


Goals, Outcomes, and Interventions 

1, Establish a supportive relationship and promote self- 
determination of goals. 

2.Focus on optimal function, gradual progression of 
daily physical activity and exercise. 

3. Prevent further complications or injury. 

4.A team approach of health professionals to address 
all aspects of the patient's problems; patient partici- 
pation in decision-making. 


“Pia ar 
ign RERS EM A i a 
Falls and Instabilit 


Falls and Fall Injury 
1. Falls are a major public health concern for the elderly. 


2. One in three Americans aged 65+ falls each year. 

3. One out of five falls causes a serious injury (fractures, 
traumatic brain injury); falls are the most common 
cause of hospital admissions among older adults. 

4. Falls are the leading cause of fatal injury in older adults. 

5. Additional consequences of a fall include: 

a. Increased caution and fear of falling. 

b. Loss of confidence to function independently. 
c. Reduced motivation and levels of activity. 

d. Increased risk of recurrent falls. 


Fall Etiology (See Tables 10.5 and 10.6 
for Common Intrinsic/Extrinsic Fall Risk 
Factors) 

1. Most falls are multifactorial, the result of multiple intrin- 
sic and extrinsic factors and their cumulative effects on 
mobility; e.g., disease states, age-related changes. 

2. Biological risk factors. 

a. Age: incidence of falls increases with age. 
b. Sensory changes. 
e Reduced vision, hearing, cutaneous propriocep- 
tive, and vestibular function. 
e Altered sensory organization for balance, reduced 
resolution of sensory conflict situations, increased 
dependence on support surface somatosensory 


inputs. 


2 
s 
e 
[e 
poe 
ey 
"s 
e. 
O 
G) 
m 
J 


462  TuerapvEo « Geriatric Physical Therapy 


Table 10-5 


Most Common Intrinsic Fall Risk Factors - 


Reduced balance/Gait instability 


Lower extremity weakness aie airiai | 
| Previous fall history Previous fall history | 
Impaired judgment pa 
| Psychoactive meds: narcotic, hypnotics Psychoactive meds: narcotic, os 

Vision loss Vision loss 


Table 10-6 


| Most Common Extrinsic Fall Risk Factors 


RES Dz 


| Home: rugs with edges protruding 
| Bathroom inaccessible/bedside commode not available, low toilet seat Bathroom lacks rails, bath inaccessible, low toilet seat 


Room: floor not dean/dry 


“Clot Clutter: in home or in driveway/yard | 
Nightlight not available Lighting poor in/out of home | 
| Cal ligh, water, and light not easily accessible Stair rails missing or broken in/out of home | 
| Footwear Footwear 


| Glasses not available Glasses not updated | 


c. Musculoskeletal changes. d. Fear of falling: associated with self-imposed activity 
e Weakness. restriction. 


e Decreased ROM. e. Alcohol abuse. 
e Altered postural synergies. 4. Environmental risk factors. 

H eena eg age i <a a. Setting: three times as many falls for institutional- 
e Dizziness, vertigo common. ized or hospitalized older adults than for commu- 


e Timing and control problems: impaired reaction nity dwelling older adults. 
and movement times; slowed onset. b. Consider ground surfaces, lighting. doors/doorways: 
e. Cardiovascular changes. Stairs. =e 


e Orthostatic hypotension. c. Athome, most falls occur ; 42%): bath- 
e Hyperventilation, coughing, arrhythmias. room (349%). cur in bedroom (42%); 


f. Medications. d. In facilities, consider 


: Se : slippery floor, i ccessibility 
e Strong evidence linking psychotropic drugs: anti- of call light, lack of be ne a fries Poe if needed, 
depressants, benzodiazepines, sedatives, and and need for more frequent bathroom checks. 
byponotio a Oe pois 5. Activity-related risk factors. 
e Evidence linking neuroleptics and antipsychotics. a. Most falls occur ; . daily 
e Evidence linking cardiovascular drugs that reduce activity: getting a home — soriko 
blood pressure or slow the heart rate resulting in body, ben ding, aliens 2 barometer stairs 
hypotension and syncope. b. Only a small percentage (5%) occur during clearly 
e Fall risk increases with the number of drugs used hazardous activities; e.g., climbing on ladder. 
per day and polypharmacy. c. Improper use of Ea device: 4 walker, cane 
3. Psychosocial/behavioral risk factors. wheelchair 1 €. 
à one status/cognitive impairment. d.In facilities, many falls occur on the way to the 
. Depression. ba m, TEETE ; ; 
c. Risky behaviors; denial of physical limitations. bed or chair angie individual is transferring 


chair unattended. 


i Risk Screening and Prevention 

a ő Table 1 0.7) 

_ pamination. . , rot 

' accurate fall history: location, activity, time, symp- 

a. oms, previous falls, past medical/surgical history, 
and medications. | 

p. Physical examination of patient: cognitive, sensory, 
neuromuscular, and cardiopulmonary. 


Table 10-7 


Evidence-Based Falls Reduction Interventions for 
Community Dwelling Older Adults 

Exercise with focus on balance, strength, gait* 

Adaptation of environment and reduction of home hazards 
Managing vision 

Management of foot problems 

Management of orthostatic hypotension 
Withdrawal/minimizing of psychoactive meds 

Additional medication management 


Above interventions may reduce the rate of falls.'* 
‘Evidence also supports that exercise reduces the number of people who fall.” 


References: 


|. Hopewell S, et al. Multifactorial and multiple component 
interventions for preventing falls in older people living in 
the community. Cochrane Database Syst Rev. 2018 Jul 23; 
7(7): CD012221. 

2 Sherrington C, et al. Exercise for preventing falls in older 
people living in the community. Cochrane Database Syst 
Rev. 2019 Jan 31; 1(1): CD012424. i 

3. Gillespie LD, et al. Interventions for preventing falls in 
older people living in the community. Cochrane Database 
Syst Rev. 2012 Sep 12; 2012(9): CD007146. 
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C Standardized tests and measures for functional bal- 


2. Identify fall risk: deter 
Sic factors, 


ance and instability (see Figure 10-5, Appendix 10A, 
and Chapter 3 for additional information). 


mine all intrinsic and/or extrin- 


3. Goals, outcomes, and interventions. 
a. 


Eliminate or minimize all fall risk factors; stabilize 
disease states, medications. 


b. Exercise to increase strength, flexibility. 
c. Sensory compensation strategies. 


d. Balance and gait training (see Chapters 3 and 6 for 


€. 


additional information on balance and gait training). 
Functional training. 


e Focus on sit-to-stand transitions, turning, walk- 
ing, and stairs. 


e Modify activities of daily living for safety; provide 
assistive devices, adaptive equipment as appropriate. 

e Allow adequate time for activities; instruct in 
gradual position changes. 


. Safety education. 


e Identify risks. 
e Provide instructions in writing. 
e Communicate with family and caregivers. 


g. Modify environment to reduce falls and instability: 


use environmental checklist. 
e Ensure adequate lighting. 


e Use contrasting colors to delineate hazardous 
areas, stairs. 


e Simplify environment, reduce clutter. 
e Remove throw rugs 


e Install toilet and bath/shower handrails and 
benches. 


h. In facilities, be sure physical therapy is part of the 


falls prevention team. 


e In facilities, be sure call light and bedside table 
are easily accessible and establish schedule for 
regular bathroom checks. 


Single-Leg Stance 


Semi-tandem Stance ch 
' ises-static balance. 
Faure 10.58 Bal ssion examination and exerc 
ance progre 
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4. When the patient falls. 

a. Check for fall injury. ak: 

o Hip fracture: complaints of pain in hip, especially 
on palpation; external rotation of leg inability to 
bear weight on leg; changes in gait, weight-bearing. 

e Head injury: loss of consciousness, mental confu- 
sion. 

e Stroke, spinal cord injury: loss of sensation OF 
voluntary movement. 

ə Cuts, bruises, painful swelling. 

b. Check for dizziness that may have preceded the fall. 

c. Provide reassurance. 

d. Do not attempt to lift patient by yourself; get help, 
provide first aid, and call emergency services if nec- 
essary. 

e. Solicit witnesses of fall event. 

5.See additional discussion in Chapter 13 Safety and 

Protection. 

6. Falls References 

a. The CDC's Preventing Falls: A Guide to Implementing 
Effective Community-Based Fall Prevention Programs, 
available at: https://www.cdc.gov/homeandrecrea 
tionalsafety/falls/community_preventfalls.html. 

b. The CDC's Compendium of Effective Fall Interventions: 
What Works for Community-Dwelling Older Adults, 
available at: www.cdc.gov/STEADI. 

c. Avin K.G., Hanke T.A., Kirk-Sanchez N., McDon- 
ough C.M., Shubert T.E., Hardage J., Hartley G. 
Management of falls in community dwelling older 
adults, Clinical Guidance Statement for the Acad- 
emy of Geriatric Physical Therapy of APTA, Phys 
Ther. 2015; 95(6): 815-834. 

d. Gillespie LD, Robertson MC, Gillespie WJ, et al., 
Interventions for preventing falls in older people 
living in the community. Cochrane Database of 
Sys Rev., 2012. 

e. Sherrington C, Fairhall N, Wallbank G, et al. Exer- 
cise for preventing falls in older people living in 
the community: an abridged Cochrane system- 
atic review. British Journal of Sports Medicine 2020; 
54: 885-891. 

. Vlaeyen E, Coussement J, Leysens G et al. Charac- 
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Medication Erro 


Scope of the Problem 

1. Most older adults (60%-85%) utilize prescription 
drugs to address a chronic medical problem. 

2. One-third have three or more medical problems requir- 
ing multiple medications and complex dosage schedules. 


between four and 
age older person takes r 
3. reseptin drugs each day; takes an additional thine 
over-the-counter drugs. 
4. Adverse drug reactions. 
a. Accounts for 4%- 10% 


Ider adults. i 
; Affects approximately 25% of all hospitalized 


patients over the age of 80. on 
e Adverse effects are potentially disabling or life. 


threatening. 
b. High incidence of falls/hip fractures; e.g., psycho- 


tropic agents. 
c. Motor vehicle accidents. 


of hospital admissions jp 


Older Adults Are at Increased Risk 


for Drug Toxicity 
1. Factors include age-related changes in pharmacoki- 


netics. 

a. Alterations in drug absorption, distribution to tis- 
sues, oxidative metabolism. 

b. Alterations in excretion associated with a decline in 
hepatic and renal function: decreased clearance in 
certain drugs; e.g., digoxin, lithium. 

c. Altered sensitivity to the effects of drugs. 

e Increased with certain drugs; e.g., narcotic analge- 
sics, benzodiazepines. 

e Decreased with certain drugs; e.g., drugs medi- 
ated by beta-adrenergic receptors, isoproterenol, 
propranolol. 

d. Drugs may interfere with brain function, cause 
confusion; e.g., psychoactive drugs: sedatives, hyp- 
notics, antidepressants, anticonvulsants, antipar- 
kinsonism agents. 

e. Older adults have less homeostatic reserve: e.g., are 
more susceptible to orthostatic hypotension with 
vasodilating drugs due to dampened compensatory 
baroreceptor response. 

f. Drug processing effects: multiple drugs compete 
for binding sites. 

D rug-to-drug interactions; e.g, levodopa and 
monamine oxidase inhibitors (MAOIs) may 

g tae in hypertensive response. 
ae exert more than one specific action 
fh Fao y (polypharmacological effects); e8» 
ae bee, Prescribed for anti-inflammatory 
vate a -an arthatic symptoms but ager 

Aa glucose Bas diabetic state (augments blood 
ee lea inappropriate medications 
saris in 17.5% of Medicare prescP” 


3. Most patients 
actions, drug side ethos Owledgeable abou 


4. Drug-food ; 
nace con €ractions can interfere with effective- 
ons eg, efficacy of levodopa '§ 


romised if ingested too close to a high-protein 
er potential vitamin/ drug interactions, 
_Puypharmacy phenomena: multiple drug prescrip- 

i cerbated by elderly who visit multiple physi- 

4. jans, Use different pharmacies. | 

b Lack integrated care; e.g., Computerized system of 
drug monitoring. 

. Health status influences/ socioeconomic factors. 

, Older adults have a high rate of medication dos- 
age errors; associated with memory impairment, 
visual impairments, incoordination, and low lit- 
eracy. 

b. Older adults are targeted for aggressive marketing by 
drug companies: may result in self-administration of 
medications for uninvestigated symptoms. 

c Financial issues: due to high costs, fixed incomes, 
elderly may skip dosages, stop taking medica- 
tions. 

7.Common adverse effects. 

a. Confusion/dementia; e.g., tranquilizers, barbitu- 
rates, digitalis, antihypertensives, anticholinergic 
drugs, analgesics, antiparkinsonians, diuretics, beta- 
blockers. 

b. Sedation/immobility; e.g., psychotropic drugs, nar- 
cotic analgesics. 

c Weakness; e.g., antihypertensives, vasodilators, dig- 
italis, diuretics, oral hypoglycemics. 

d. Postural hypotension; e.g., antihypertensives, diuret- 
ics, tricyclic antidepressants, tranquilizers, nitrates, 
narcotic analgesics. 

e Depression; e.g., antihypertensives, anti- 
inflammatories, antimycobacterials, antipar- 
kinsonians, diuretics, H, receptor antagonists, 
sedative-hypnotics, vasodilators. 

É Drug-induced movement disorders. 

* Dyskinesias (involuntary, stereotypic, and repeti- 
tive movements; i.e., lip smacking, hand move- 
ments, etc.) associated with long-term use of 
neuroleptic drugs and anticholinergic drugs, 
levodopa. 

° Akathisia (motor restlessness) associated with 
antipsychotic drugs. 

* Essential tremor associated with tricyclic antide- 
pressants, adrenergic drugs. 

* Parkinsonism: associated with antipsychotics, 

Sympatholytics. 
& Incontinence: caused or exacerbated by a variety of 

(8s; eg, barbiturates, benzodiazepines, antipsy- 

` are: drugs, anticholinergic drugs. a 
fares The American Geriatrics Society ce 

In y updates the Beers Criteria for Potentially 
‘PPropriate Medication for Use in Older Adults 

s://agsjournals.onlinelibrary.wiley.com/ doi/ 


abs/10.1111 /jgs.15767). 
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Goals, Outcomes, and Interventions 

1. Assist in adequate monitoring of drug therapy. 

a. Recognize drug-related side effects, adverse reac- 
ions to drugs, potential drug interactions in the 
elderly. 

b. Carefully document patient responses to medica- 
tions, exercise, and activity. 

2. Assist in patient and family drug education/compli- 
ance; e.g., understanding of purpose of drugs, dosage, 
potential side effects. 

3. Encourage centralization of medications through one 
pharmacy. 

4. Assist in simplification of drug regimen and instruc- 
tions. 

a. Administration of drugs; e.g., daily pill box, drug 
calendar. 

b. Check to see if patient is taking medications on 
schedule. 

c. Time doses in conjunction with daily routine. 

5. Coordinate physical therapy with drug schedule/opti- 
mal dose; e.g., exercise during peak dose with individ- 
ual on Parkinson's disease medications (levodopa). 

6. Recognize potentially harmful interaction effects: 
modalities that cause vasodilatation in combination 
with vasodilating drugs. 

7. Work closely with pharmacist and doctor as needed. 


: l bi i = = ; ; =e 
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Many Older Adults Have Primary 

Nutritional Problems 

1. Nutritional problems in elderly are linked to health 
status and poverty rather than to age itself. 

a. Chronic diseases alter the overall need for nutri- 
ents/energy demands, the ability to take in and uti- 
lize nutrients, and overall activity levels; e.g., AD, 
CVA, diabetes. 

b. Limited, fixed incomes severely limit food choices 
and availability. 

2.Both undernourishment and obesity exist in the 
elderly and contribute to decreased levels of vitality 
and fitness. 

3. Contributing factors to poor dietary intake. 

a. Decreased sense of taste and smell. 

b. Poor teeth or poorly fitting dentures. 

c. Reduced gastrointestinal function. 

e Decreased saliva. 
e Gastromucosal atrophy. 
e Reduced intestinal mobility; reflux. 

d. Loss of interest in foods. 

e. Lack of social support, socialization during meals. 

f. Lack of mobility. 

e Inability to get to grocery store, shop. 
e Inability to prepare foods. 
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4. There is an age-related slowing in basal metabolic 
rate and a decline in total caloric intake; most of the 
decline is associated with a concurrent reduction in 
physical activity. 

5. Dehydration is common in the elderly, resulting in 
fluid and electrolyte disturbances. 

a. Thirst sensation is diminished. 
b. May be physically unable to acquire/maintain fluids. 
c. Environmental heat stresses may be life-threatening. 

6. Diets are often deficient in nutrients, especially vita- 
mins A, C, B,., thiamine, protein, iron, calcium/vita- 
min D, folic acid, and zinc. 

7. Increased use of taste enhancers; e.g., salt and sugar, 
or alcohol influences nutritional intake. 

8. Drug/dietary interactions influence nutritional intake; 
eg. reserpine, digoxin, antitumor agents, excessive use 
of antacids. 


Examination 


1. Dietary history: patterns of eating, types of foods. 
2. Psychosocial: mental status, desire to eat/depression, 
social isolation. 
3. Body composition. 
a. Weight/height measures. 
b. Skin fold measurements: triceps/subscapular skin 
fold thickness. 
c. Upper arm circumference. 


4. Sensory function: taste and smell. 

5. Dental and periodontal disease; fit and use of dent 
tures. IN, 

6. Ability to feed self: mastication, swallowing, hand) 
mouth control, posture, physical weakness ai 
fatigue. a: 

7. Integumentary: skin condition, edema. 

8. Compliance to special diets. © | 

9. Functional assessment: basic activities of daily living 
feeding; overall exercise/activity levels. 


Goals, Outcomes, and Interventions 
1. Assist in monitoring adequate nutritional intake. 
2. Assist in health promotion. 

a. Maintain adequate nutritional support. 

e Nutritional consults as necessary. 

e Nutritional educational programs. 

e Assistance in grocery shopping, meal prepara- 
tion; e.g, recommendations for home health 
aides. 

e Elderly food programs: home-delivered/Meals 
on Wheels; congregate meals/senior center 
daily meal programs; federal food stamp pro- 
grams. 

b. Maintain physical function, adequate activity levels. 


Seloctag Geriatrics 
utcome Measures 


Table 10A-1 


Mobility & Balance Outcomes Measures—Older Adults 
| 
MOBILITY OUTCOME MEASURES TEST 


NORMATIVE VALUES AND CUT-OFFS 
12 seconds is cut off for fall risk (Community dwelling adults 


SiHo-Stand Transfers and Lower Timed sit to stand x5 
Extremity Strength/ Power age 74-98 years old} 
Norms: 
Age (years) Time (seconds) 
60-69: 11.4 
70-79: 12.6 
80-89: 14.8 
STS x 30 seconds below average scores: 
Age (years) Repetitions aee 
NN : d 60-4: Men (M): <14, Women (W) < 
Sit-to-stand (number in 30 seconds) se pig weet 
70-74: M<12, W<10 
75-79 M<11, W<10 
80-84: M<10, W<9 
85-89: M<8, W<8 
90-94: M<7, W<4 
: Norms: 
Gait Comfortable Gait Speed (CGS) Age (years) Mean (SD) Velocity (m/s) 
50-59: M:1.22 (.20) W: 1.11 {.22) 
40-69: M: 1.03 {.20) W: 1.00 (.23) 
70-79: M: 0.96 (.23) W: 0.90 (.24) 
>80: M: 0.83 (.22) W: 0.78 {.22) 
1.2 m/s needed to safely cross the street 
0.8-1.2 m/s for safe community ambulation 
| Norms: 
| 2 TUG} Time (seconds 
Transfer /Gait/Turns/ Dynamic Stability Timed Up and Go Í Age (years a 
| 70-79 9.2 
| 80-99 Ae 
| vive fask-count >14 seconds discriminated fallers : 
Mobility/ Balance with multiple tasking Cognitive TUG een 
j backward by 35! (Continved) 
— ————— ee 
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Mobility & Balance Outcomes Measures—Older Adults (Continued) 


MOBILITY OUTCOME MEASURES 
_Endurance/Aerobic Capacity 


| Static Balance 


CDC 4 stage balance test 


Functional Stability Limits 


TEST 
6-minute walk test 


Single Leg Stance Eyes Open (SLSEO} 


Standing feet together, semi-tandem, 
tandem stance, SLSEO 


Functional Reach Test 


NORMATIVE VALUES AND orom: ae 
Norms: 

Age (years) Distance (meters) 

60-69: Men (M)}: 572, Women (W): 538 

70-79: M: 527 W: 471 

80-89: M: 417 W: 392 
Responsiveness: 


Small meaningful change: 20 m 
Substantial meaningful change: 50 m 
* Measure HR at rest, post activity and 3 minutes after activity. | 


Age (years) Time (seconds) | 
60-69 0 

70-79 17.2 

80-99 8.5 


Cut off for falls: Unable to hold tandem stance x 10 seconds | 
(per CDC STEAD!) 


Community-dwelling older adults 


26.6 cm [95%CI: 25.14; 28.06] 
Non-community older adults 


15.4 cm [95%Cl: 13.47; 17.42] | 


Balance Measures-Multiple Domains Berg Balance Scale (BBS) Age (years) Points 
Norm values: 
60-69 55/56 
70-80 52/56 


<50 increased fall risk 


Cut Point Predictive of Fall 
25/28 
23/28 
22/28 
17/28 


Mini Balance Evaluation Systems Test 
(BEST) 


Age (years) 
60-69 

70-79 

80-89 

290 
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Review Questions and 
Case Study 


(Answers to all Review Questions and Case Studies are found in Chapter 17) 


1. What are the physiological changes that may occur in the visual system in older adults? 


Ò 


2. What risk factors are associated with development of osteoporosis? 


3. What are the major side effects (red flags) of the use of pain medications in the geriatric population that 
can be a concern for physical therapists? 


4. What are the most important components of the initial examination of a patient with dementia 
(also known as Neurocognitive Disorders)? 


5. What are the major goals and interventions to minimize fall risk factors? 


>) 
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Case Scenario/Questions- 


e Gender: Male 


o Age: 76 


Presenting Problem/Current Condition: 

e Patient referred to outpatient physical therapy second- 
ary to right knee pain for 3 months 

e His symptoms started after falling in the grocery store. 
His spouse reports that he has fallen 2 times in the 
past year 

e He rates his right knee pain as 2/10 on average and 
increased with stairs or squatting 

e X-rays of the right knee within normal limits except 
mild osteoarthritis 

e He denies numbness, tingling, radiating pain, or 
weakness in his bilateral upper or lower extremities 

e The patient and his spouse report he is having diffi- 
culty with short-term memory 


Past Medical/Surgical History: 

e Suspected Mild Alzheimer’s disease for 1 year 

e Depression by 6 months 

e Elevated cholesterol that is well controlled with medi- 
cation 

e Bilateral mild knee osteoarthritis 


Other Information 
e Retired history professor 
ə Married and lives in a one-story home 


Question #1 
What information from the patient or his spouse is 


most consistent with the diagnosis of mild Alzheimer’s 
disease? 
1. Decreased attention span and problems recognizing 


friends and family members 
2.Increased time required to accomplish daily tasks 


accompanied with anxiety 
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3, Newly occurring sleep disorders and intermittent ha). 


lucinations . 
4. Difficulty with complex planning but daily life no 


generally affected 


Question #2 
The patient's spouse reports his past falls have occurred 


while he is multitasking or distracted (e.g., looking at hig 
phone and walking or carrying groceries). Which of the 
following outcome measures would be most helpful to 
assess the patient's fall risk and mobility? 


1. Comfortable gait speed 

2.5 times sit-to-stand 

3. Timed up and go with a cognitive task 

4. Single leg stance eyes open and eyes closed 


Question #3 
On your initial evaluation the patient's gait speed and 


single-leg balance are normal. He is able to complete the 
timed up and go with cognitive task (TUG-Cog-count- 
ing backward by 3’s) in 20 seconds with 2 errors. Which 
of the following evidence base strategies are BEST for 
safely improving the patient’s community mobility and 
balance? 


1. Instruct the patient on use of a cane for community 
ambulation and conduct in clinic gait training with 
head turns. 

2. Instruct the patient on the use of a rolling walker for 
community ambulation and conduct reactive pos- 
tural control training in the clinic. 

3.No device or patient education is needed for com- 
munity ambulation, and the patient should practice 
the timed up and go cognitive task with his wife at 
home. 

4. Conduct a fall risk asessement and provide patient 
education and interventions to address identified fall 
risk factors. 


Therapeutic 


Modalities 


e Study Tactics, 472 
: Physical Agents (See Appendix 11A for summary 
of Indications, Precautions, and Contraindications), 473 
¢ Superficial Thermotherapy, 473 
+ Cryotherapy, 475 
¢ Ultrasound (US), 477 
» Mechanical Agents (See Appendix 11B for summary 
of Indications, Precautions, and Contraindications), 479 
+ Mechanical Spinal Traction (Intermittent Traction), 479 
+ Intermittent Mechanical Compression, 481 
+ Continuous Passive Motion (CPM), 481 
¢ Tilt Table, 482 
°- Electrical Agents (See Appendix 11C for summary 
of Common Applications and Parameters), 482 
+ Basic Concepts of Nerve and Muscle Physiology, 482 
* Electrical Stimulation (ES), 484 


¢ iontophoresis, 486 
* Transcutaneous Electrical Nerve Stimulation (TENS), 487 
+ High-Voltage Pulsed Galvanic Stimulation, 488 fe 
+ Concept of Medium Frequency Currents In ES, 
+ Russian Current, 489 
¢ Interferential Current (IFC), 480 
¢ Functional ES (FES), 491 si tendbesk a0? 
* Electromyographic (EMG) Biotee 
: Appendix 11A:Thermotherapy Indications, Precautions, 
and Contraindications, 494 
* Appendix 11B: Mechanical peany DEn 
Precautions, and Contraindicat'ons, 
* Appendix 11C: Common Application® or amre 
Adjustments for Electrical Stimulation. 


* Appendix 11D: Review Questions, 49 
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b> Study Tactics 


Questions About Therapeutic 
Modalities Comprise Approximately 
3.5% of the NPTE, or a Total of 6-8 
Questions 


Focus on: 

e The selection and appropriate use of modalities, 
including applications, indications, precautions, 
contraindications, and parameters for use. Safety is a 
major consideration 

e Electrotherapy: TENS, functional electrical stimula- 
tion (FES), high-voltage pulsed galvanic stimulation, 
neuromuscular electrical stimulation (NMES)}, inter- 
ferential current, and iontophoresis 
o Parameters for use to include electrode numbers (2, 

4), size and placement, duty cycle, anode/cathode, 
waveforms 


o Medications/polarity of substances used in ionto. 
phoresis 
o Wound healing and electrical stimulation consid. 
erations 
e Ultrasound and phonophoresis: physiological effects 
absorption, penetration, attenuation, frequency, pre- 
cautions, and side effects 
e Thermotherapy including indications, precautions, 
contraindications, and physiological effects 
ə Cervical and lumbar traction techniques including 
indications, precautions, contraindications, and posi- 
tioning 
e Intermittent compression techniques including indica- 
tions, precautions, adjustments based on blood pres- 
sure, duty cycle, and frequency of treatment 


Indications, Precaution 


- 


» 
> SA 


superficial Thermotherap 


iological Effects of General Heat 
lication 
| Large areas of the body surface area are exposed to heat 
modality; €g, Whirlpool (hip and knee immersed) 
(Table 11-1). 


physiological Effects of Small Surface 
Area Heat Application 
1. Body tissue responses to superficial heat. 
a. Skin temperature rises rapidly and exhibits greatest 
temperature change. 
b. Subcutaneous tissue temperature rises less rapidly 
and exhibits smaller change. 
c Muscles and joints show least temperature change. 
d.Structures deeper than 3 cm require continuous 
ultrasound or shortwave diathermy. 
2. Physiological effects on body systems and structures to 
small surface area heat modalities at a therapeutic level 
(104°F-113°F) are listed in Tables 11-2 and 11-3. 


Table 11-1. 


Physiological Effects of General Heat Ap 


eg en, ia eee ti ap es 
Cordiac output Blood pressure 
Metabolic rate Muscle activity (sedentary effect 
Pulse rate Blood fo internal organs 
Respiratory rate Blood flow to resting muscle 
esodilation | Soke volume — 


Table 11-2 
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| 
Aereased Physiological Responses of Body Systeme 
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“Apiary Permeability Increased capillary pressure 
"y of nonelastic tissues Increased extensibility of collagen tissue 


Cellular and metabolic rates For every 10°C (50°F) increase in pee 
Increased capillary permeability 


and Structures to Loca! Heat Appl 


Dilation of arteries and arterioles (minimal to no ¢ 


Physical Agents 473 


a 
m 


y 
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Ppendix 11A for summary c i 
s, and Contraindications) —~ 


Goals and Indications for Superficial 

Thermotherapy 

l. Modulate pain, increase connective tissue extensibil- 
ity, reduce or eliminate soft-tissue inflammation and 
swelling, accelerate rate of tissue healing, reduce or 
eliminate soft-tissue and joint restriction and muscle 
spasm. 

2. Preparation for electrical stimulation (ES), massage, 
passive and active exercise. 

3. Don't use passive physical agents except when neces- 
sary to facilitate participation in an active treatment 
program (White N, et al., Phys Ther. 2015). 


Precautions for Use of Superficial 

Thermotherapy 

1. Cardiac insufficiency, edema, impaired circulation, 
impaired thermal regulation, metal in treatment site, 
pregnancy, in areas where topical counterirritants 
have recently been applied, and open wounds. 


RED FLAG CONTRAINDICATIONS: Acute and early 
subacute traumatic and inflammatory conditions, 
decreased circulation, decreased sensation, deep 
vein thrombophlebitis, impaired cognitive function, 
malignant tumors, tendency toward hemorrhage or 
edema, very young and very old patients. Additional 
contraindications are listed with each therapeutic | 


modality. 


General Treatment Preparation for 

Thermotherapy and Cryotherapy 

1.The application of physical agents must be per- 
formed by qualified physical therapy personnel. The 


ication 
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hange in blood flow to skeletal muscle) 


temperature, the rate of cellular oxidation increases by two to three times 
hexes; Release of vasoactive agents (Kallikrein, bradykinin, histamine, 
etic adrenergic activity to blood vessels 
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Table 11-3 


Decreased Physiological Responses of Body Systems and Structures to Local 


Joint stiffness 
Strength and endurance Decreased function of glycolytic process 
| Muscle spasm 


aos 


treatment and expected sensations must be explained 
to the patient. 

2. Place patient in comfortable position. 

3. Expose treatment area and drape patient properly. 

4. Inspect skin and check temperature sensation prior to 
treatment. 

5. If patient has good cognitive function, a call bell 
or other signaling device can be given to the patient to 
alert personnel of any untoward effects of treatment. 

6. Check patient frequently during initial treatment. 

7. Dry and inspect skin at conclusion of treatment. 


Superficial Heating Physical Agents 

1. Hot pack. 

a. A canvas pack filled with silica gel, heated by 
immersion in water between 165°F and 170°F 

b. Method of heat transmission: conduction. 

c. Method of application. 

e Add layers of toweling between the hot pack and 
the patient. This can be accomplished in the fol- 
lowing ways: 

e Place pack on patient. If patient must be placed 
on pack, use additional towels to minimize exces- 
sive heating of treatment area caused by weight 
of patient on pack and to protect bony promi- 
nences. 

e The hot pack reaches peak heat within the first 
5 minutes of application; during this time, the 
patient is at the greatest risk for a burn. Thus, 
the physical therapy personnel should check the 
skin within the first 5 minutes of treatment and 
periodically thereafter, especially if the patient is 
lying on top of the pack. 

d. Treatment time: 20-30 minutes. 

2. Paraffin bath: therapeutic application of liquid paraf- 
fin to a body part for the transmission of heat. Par- 
affin bath is a thermostatically controlled unit that 
contains a paraffin wax and mineral oil mixture in 
a 6:1 or 7:1 ratio. The paraffin/mineral oil mixture 
melts between 118°F and 130°F and is normally self- 
sterilizing at temperatures of 175°F and 180°F. Paraf- 
fin is primarily applied to small, irregularly shaped 
areas such as the wrist, hand, and foot. 


Increased extensibility of collagen tissue and decreased viscosity 


Decreased firing of II afferents of muscle spindle and increased firing 
activity, and thus decreases tonic extrafusal activity — | | 
Presynaptic inhibition of A delta and C fibers via activation of A beta fibers (gate theory), disruption of Pain-spasm cycle | 


Heat Application | : 


| 
of Ib GTO fibers reduces alpha motor neuron | 
| 


a. Method of heat transmission: conduction, 

b. Procedure. 

e Glove method (dip and wrap with plastic wrap 
and toweling) or immersion (part remains in the 
bath after final dip). 

c. Treatment time: 15-20 minutes. 

d. Indications: painful joints caused by arthritis or 
other inflammatory conditions in the late subacute 
or chronic phase, joint stiffness. Most often used 
on wrists and hands. 


e. Unlikely to be tested on the National Physical 
Therapy Exam (NPTE). 


3.Other superficial thermal modalities that are 
unlikely to appear on the NPTE are fluidotherapy and 
infrared lamps. 

4. Hydrotherapy (whirlpool): partial or total immersion 
baths in which the water is agitated and mixed with 
air to be directed against or around the affected part. 
Patients can move the extremities easily because of 
the buoyancy and therapeutic effect of the water. 

a. Method of heat transmission: primarily conve 
tion. 

b. Treatment temperature: varies with size and status 
of area treated. 

° Tepid/nonthermal 79°F-92°F (26°C-33.3°C)— 
temperature for exercise in water. 

° Neutral 92°F-96°F (33.3°C-35.5°C)—temper 
ature for open wounds. 

° Thermal 96°F-104°F (35.5°C-40°C)—causes 
stress on cardiopulmonary and nervous system— 
lower range increases tissue mobility—high o 
temperatures only used on limited body area. 

c. Treatment time: 20 minutes. 

d. Indications: subacute and chronic musculoskel 
conditions. 

e. Precautions. 

e Local immersion: decreased temperature sense 
tion, impaired cognition, recent skin graft, co” 
sion/disorientation, deconditioned state. 


etal 


, pull-body immersion (hot water): pregnancy, 
multiple sclerosis, poor thermal regulation. 

, full-body immersion (tepid water): same as local 
mmersion plus: cardiovascular medications, 
urinary incontinence, aquaphobia, respiratory 


issues. 


aED FLAGS: Contraindications. 
pon't se whirlpool for wound management (White N, 
aal, Phys Ther. 2015), 


poal immersion: maceration, bleeding. 

full-body immersion: unstable cardiac disorder, 
bowel incontinence, severe epilepsy, suicidal, poten- 
jal for cross-contamination. 


f. Electrical safety: safety precautions must be taken 
with any modality that potentially exposes the 
patient to electrical hazards from faulty electrical 
connections. 

e A ground fault circuit interrupter (GFI) should be 
installed at the circuit breaker of the receptacle of 
all whirlpools. The electrical circuit is broken if 
current is diverted to the patient that is grounded 
rather than to a grounded modality. 

¢ All whirlpool turbines, tanks, and motors used to 
lift patients should be checked for current leakage 

(broken or frayed connections). 

5. Nonimmersion irrigation device. 

a. Small, handheld electric water pump that produces 
a water jet to create a shearing force to loosen tissue 
debris. Some devices produce a pulsed lavage and 
include suction to remove debris. 

b. Procedure. 

e Treatment should take place in an enclosed 

area. 

* Face and eye protection, gloves, and waterproof 
gown are required. 

* Sterile, warm saline is used. Antimicrobials may 
be added if infection is present. 

*Select appropriate treatment pressure, usually 
4-15 psi. Pressure may be increased in pres- 
ence of large amounts of necrotic tissue OF tough 
eschar. Pressure should be decreased with bleed- 
ing, near a major vessel, or if a patient comp a 
of pain. 

° Avoid granulating tissues and use in 

* Treatment time is usually 5-15 min 
day. Wound size and amount of necro 
May increase treatment parameters. 


Phy .: | 
Ysiological Effects of Large Surface 
Area Cold Application (See Table 1 1-4) 


body cavity. 
utes, once a 
tic tissue 
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p è me 
~ ysiologicai Effects of General Cold Application 

k SCRE er . Pe a ae Se eR Ch) i cai z ad 
Blood flow to internal organs 
Cardiac output 


Metabolic rate 


Pulse rate 


Respiratory rate Stroke volume 
Venous blood Pressure Arterial blood pressure 
Shivering (occurs when core temperature 


drops) 


Physiological Effects of Small Surface 

Area Cold Application 

1. Effects of cold application on body tissues. 

a. Skin temperature falls rapidly and exhibits greatest 
temperature change. 

b. Subcutaneous temperature falls less rapidly and 
displays smaller temperature change. 

c. Muscles and joints show least temperature changes, 
requiring longer cold exposure. 

2. Vasoconstriction of skin capillaries that results in blanch- 
ing of skin in the center of contact area and hyperemia 
due to a decreased rate in oxyhemoglobin dissociation, 
around the edge of contact area in normal tissue. 

3. Cold-induced vasodilation: cyclic vasoconstriction and 
vasodilation (i.e, hunting response) following pro- 
longed cold exposure (>15 minutes and at tempera- 
tures <35°F). Occurs mostly in hands, feet, and face. 
The frequency of this response is inconsistent and the 
only clinical significance is the potential for vasodila- 
tion after 15 minutes in the distal appendages. 

4, Physiological effects on body systems and structures 
to small surface area cold modalities (Tables 11-5 and 
11-6). 

5. poe physiological effects of cold due to hypersen- 
sitivity. 

a. Cold urticaria: erythema of the skin with wheal for- 
mation, associated with severe itching due to hista- 
mine reaction. 

b. Facial flush, puffiness of eyelids, respiratory prob- 
lems, and in severe cases, anaphylaxis (decreased 
blood pressure, increased heart rate) with syncope 
are also related to histamine release. 


Goals and Indications for Cryotherapy 

1, Modulate pain; reduce or eliminate soft-tissue inflam- 
mation or swelling; reduce muscle spasm; reduce 
spasticity, cryokinetics, cryostretch; management of 
symptoms in multiple sclerosis. 


Precautions | | | 
1, Hypertension, poor thermal regulation, impaired 


sensation, open wound, over superficial nerve, very 
old or young, cognitive changes. 
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Decreased Physiological Responses of Body 


d Application = 
Systems and Structures to Local Cold Appice | 


arterioles, and venules | 


SYSTEM/STRUCTURE MECHANISM ction of arteries, 

ii hetic od te nctivi uces vasoconsir! ducti reduced 
= Vasodilators (i.e., hsomine jel posoglndi a re | 
Capillary permeability Decreased fluids into interstitial tissue | 
Eloskicty of nonelastic tissues Decreased extensibility of collagen tissue | 
Decreased rate of cellular oxidation ) | Isho molor aana | 
oto Decreased firing of Il afferents of muscle spindle, increased firing of Ib GTO fibers reduces a pha ron : 
Sao ei Sc, a i NONE SEY aaa long duration: >5-10 min) | 
rties of muscle [ ranon: > | 
pan Decreased blood ion creas viscous wi ary), decreased gamma motor neuron activity | 
eee Decreased muscle spindle discharge (afferents: primary, second | 
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Systems and Structures to Local Cold Application 


‘Increased Physiological Responses of Body 

Moint stiffness Decreased extensibility of collagen tissue and increased tissue viscosity 

Inhibition of A delta and C fibers via activation of A beta fibers (gate theory), interruption of pain-spasm cycle, 
decreased sensory and motor conduction, synaptic transmission slowed or blocked 

| i Decreased blood flow in small vessels facilitates red blood cells adhering to one another and vessel wall, impeding 

blood flow 


Facilitation of alpha motor neuron (short duration: 1-5 min) 


RED FLAG: Contraindications to use of cryotherapy. 
Cold hypersensitivity (cold-induced uticaria mani- 
festation), cold intolerance, cryoglobulinemia (more 
common with chronic liver diseases, rheumatic dis- 
eases, and multiple myeloma), peripheral vascular 
disease, insensate, Raynaud's disease, paroxysmal cold 
hemoglobinuria, over regenerating peripheral nerves. 


’rocedures 
. Cold packs: vinyl casing filled with silica gel or sand- 
slurry mixture. 
a. Method of heat transmission: conduction. 
b. Method of application. 
¢ Dampen a towel with warm water, wring Out excess 
water, fold in half width-wise, and place cold pack 
on towel. 
e Place pack on patient and cover with 
retard warming. 
c. Treatment temperature: 


dry towel to 


packs are maintained in 


refrigerated unit at 0°F-10°ẸF 4 


d. Treatment time: 10-20 minutes. 
Ice Packs: crushed ice folded in moist towel or placed 
in plastic bag covered by moist towel. 


a. dene of heat transmission: conduction (abstrac- 
tion). 


b. Method of application. 
e Apply the ice pack to body part. 
c. Treatment time: 10-20 minutes. 


. Ice massage: During the application of ice massage, 


the patient will usually experience the following 
sequence of physiological response stages: cold, bum- 
ing, aching, and numbness. 
a. Method of heat transmission: conduction. 
b. Method of application. 
è Apply the ice Massage to an area no larger than 
4 x 6 inches in slow (2 inches/second) overlap- 
Ping circles or overlapping longitudinal strokes, 
each stroke covering one-half of previous circle or 
stroke. If treating a large area, divide into smaller 
areas. 
° Do not massage over bony area or superficial 
nerve (e.g. peroneal/fibular). 
* Continue treatment until anesthesia is achieved. 
c. Treatment time: 5-10 minutes, or until analgesia 
occurs. 


- Cold hydrotherapy: See description, method of heat 


transmission, and method of application in superficial 
thermotherapy, 


a. Temperature: 32°F_79 ef (0°C-26°C). 
b. Treatment time: 20 minutes. 
c. Indications: acute edema, inflammation. 


5 FLAG: Precautions and contraindications: Previ- 
E gk factors for hydrotherapy and those at risk for 
ermal regulation (e.g., peripheral vascular dis- 
POS Raynaud's, elderly, and infants, etc.). 
į. Advantages and disadvantages: 
‘e Advantages: greater surface contact than any other 
physical modality. 
ə Disadvantages: Part being treated is often in a 
dependent position. 
s Cold compression units (e.g, Game Ready, Aircast 
Cuff, etc.): this combines the effects of compres- 
sion and cryotherapy. 
a. Method of heat transmission: conduction and con- 
vection. 
b. Procedure: 
e Ensure no contraindication to compression 


e Inspect limb, apply hygienic sleeve to limb, and 
then apply compression sleeve. 
e Elevate limb. 
e Temperature 50°F-59°F (10°C-15°C). 
e Intermittent or continuous compression 
(5-75 mmHg). 
c Treatment time: 15 minutes. 
d. Indications: Same as other cooling modalities. 
e Contraindications: refer to the Red Flag Box in 
cyrotherapy section. 


Ultrasound (US) 


Biophysics Related to Ultrasound 
|. Spatial characteristics of US. 
4. During continuous US, spatial characteristics of US 
are predominant, 
b. Continuous US is applied to achieve thermal 
ects. 
© US energy (intensity) is not uniformly distributed 
over the surface of the transducer, because the energy 

's mechanically blocked by the adhesive bonding of 
the crystal in the transducer, and the pressure waves 
Mterfere with each other as they radiate from differ- 
ent areas of the crystal, 

‘neven intensity produces a high level of energy 
'n the center of the US beam relative to the sur- 
punding areas. This effect produces a “hot spot 

spatial intensity) in the beam, Moving the 
eff, ndhead or using pulsed US tends to reduce the 

e S35 Of the hot spot. 

Aaa average intensity. The total p 
2 ed by the area (cm?) of the trans 

me 'S typically the measurement use 
At US treatments. 


ower (watts) 


ducer head. 
d to docu- 
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f. Beam nonuniformity ratio (BNR). The ratio of spa- 
tial peak intensity to spatial average intensity. The 
lower the BNR, the more uniform the energy dis- 
tribution, and the less risk of tissue damage. BNR 
should be between 2:1 and 6:1. An ideal 1:1 ratio 
i$ not technically feasible. Higher ratios result in a 
larger spatial peak intensity when compared to the 
average spatial intensity (less uniform distribu- 
tion). 

2. Temporal characteristics of US. 

a. During pulsed US, temporal characteristics of the 
US are important. 

b. Pulsed US is applied when nonthermal effects are 
desired (e.g., acute soft tissue injuries}. 

c. Duty cycle. The fraction of time the US energy is 
on over one pulse period (time on + time off). For 
example, a 20% duty cycle could have an on-time 
of 2 msec and an off-time of 8 msec (2/(2+8) or 
20%). A duty cycle of < 50% is considered pulsed 
US. A duty cycle of 51%-99% produces less acous- 
tic energy and less heat than continuous US at 
100% duty cycle. 

d. Temporal peak intensity. The peak intensity of US 
during the on-time phase of the pulse period. 

e. Temporal average intensity. The US power averaged 
over one pulse period. 

f. Attenuation. The reduction of acoustical energy 
as it passes through soft tissue. Absorption, reflec- 
tion, and refraction affect attenuation. Absorption 
is highest in tissues with high collagen and pro- 
tein content (muscles, tendons, ligaments, cap- 
sules). The scattering of sound waves that result 
from reflection and refraction produces molecular 
friction that the sound wave must overcome to 
penetrate tissues. 


3. Depth of penetration. 
a. At 3 MHz, greater heat production in superficial 


layers, caused by greater scatter (attenuation) of 
sound waves in superficial tissue. Used for tissues 
1-2.5 cm deep. 

b. Increased heat production in deep layers at 1 MHz 
is caused by less scatter in superficial tissues; thus, 
more US energy is able to penetrate to deeper tis- 
sues. Used for tissues up to 6 cm deep. 


Physiological Effects of Ultrasound 

1. Thermal: produced by continuous sound energy of 
sufficient intensity. US intensity will vary depending 
on frequency, tissue type, and pathology. 

a. Intensity is based on frequency for desired thermal 
response in an area two times the size of the effec- 
tive radiating area (ERA) in 5-10 minutes. 

e 1 MHz: 1.5-2.0 W/cm’. 
e 3 MHz: 0.5-1 W/cm’. 
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b. A significant rise in tissue temperature may take 
10 minutes or more for deeper tissues with 1 MHz 
at 1.5 W/cm? in an area two times the ERA (Bellew 
et al., 2016, p. 96). i 

c. Increased tissue temperature, increased pain 
threshold, increased collagen tissue extensibility, 
alteration of nerve conduction velocity, increased 
enzymatic activity, and increased tissue perfu- 
sion. 

d. Increased temperature at tissue interfaces due to 
reflection and refraction. Tissue interfaces could 
be bone/ligament, bone/joint capsule, and bone/ 
muscle, 

e. Excessively high temperatures may produce a sud- 
den, strong ache caused by overheating of peri- 
osteal tissue (periosteal pain). Reduce intensity or 
increase surface area of treatment if periosteal pain 
is expressed by patient. 

f. Insufficient coupling agent may produce discom- 
fort caused by a “hot spot,” which is the uneven 
distribution of the acoustical energy through the 
sound head. However, this is a greater problem if 
the stationary technique is used. 

2. Nonthermal: generated by very low intensity or pulsed 
(intermittent) sound energy. Pulsed US is related to 
duty cycle. Typical duty cycles are 20%-50% for non- 
thermal intervention. 

a. Cavitation: alternating compression (condensation 
phase) and expansion (rarefaction phase) of small 
gas bubbles in tissue fluids caused by mechanical 
pressure waves. 

e Stable cavitation: gas bubbles resonate without 
tissue damage. Stable cavitation may be respon- 
sible for diffusional changes in cell membranes. 

e Unstable cavitation: severe collapse of gas bubbles 
during compression phase of US can result in local 
tissue destruction due to high temperatures. 

b. Acoustic streaming: movement of fluids along 
the boundaries of cell membranes resulting from 
mechanical pressure wave. Acoustic streaming 
may produce alterations in cell membrane activity, 
increased cell wall permeability, increased intracel- 
lular calcium, increased macrophage response, and 


increased protein synthesis; may accelerate tissue 
healing. 


Goals and Indications 
l. Modulate pain, increase connective tissue extensi- 
bility, reduce or eliminate soft-tissue inflammation, 


accelerate rate of tissue healing, reduce or eliminate 
muscle spasm. 


Precautions 
1. Acute inflammation, breast im 


plants, open epiphyses, 
and US over healing fractures, Te 


RED FLAG: Contraindications. 
Impaired circulation; impaired cognitive function; 
impaired sensation; malignant tumors; over OF Near 
an area with thrombophlebitis; joint cement; directly 
over plastic components, Over vital areas such as 
brain, ear, eye, heart, cervical ganglia; carotid sinuses; 
reproductive organs; exposed or unprotected spinal 
cord; over or in the area of cardiac pacemakers or in 
the abdomen, low back, uterus, or pelvis during preg. 
nancy; high doses of thermal US should be avoided 
over open epiphyseal plates. 


2. Don't use ultrasound to reduce swelling, promote joint 
healing, or achieve long-term pain relief for musculoskel- 
etal conditions (White N, et al., Phys Ther. 2015). 


Procedures 

1. Direct contact (transducer/skin interface). Moving 
sound head in contact with relatively flat body sur- 
face. 

a. Apply generous amount of coupling medium (gel/ 
cream) to skin. 

b. Select sound head size (ERA one-half the size of the 
treatment area). Place sound head at right angle to 
skin surface. 

c. Move sound head slowly («1.5 inches/sec) in over- 
lapping circles or longitudinal strokes, maintaining 
sound head to body surface angle. 

d. Each motion covers one-half of previous circle or 
stroke. 

e. Do not cover an area greater than two to three times 
the size of the effective radiating area (ERA) per 5-10 
minutes of treatment. To cover an area greater than 
twice the ERA, apply US in two or more sections. 

f. While sound head is moving and in firm contact 
turn up intensity to desired level. 

g. Treatment intensity: 0.5-2.5 w/cm2, depending on 
treatment goal. Lower intensities for acute condi- 
tions or thin tissue (wrist joint); for chronic condi- 
tions or thick tissue (low back) higher intensities 
should be considered, | 

h. iea lennen during treatment may z 
cessation of ae ea | OOTA oe y 

ving head. If this occurs, stop treat 


ment and readjust US i , re COU- 
pling agent. ntensity or add mo 


l. Treatment time: 3- 10 minutes, depending On size 


2 E ane condition, and frequency. 
Å. act water i » ‘ irt a 
lar body parts. mmersion). Use with irrest 

a. Fi 
Se anie with water high enough to cover treat- 
area. A plastic container is preferred becaus€ 


it will reflect | i 
tainer, coustic energy than a meta 


d sound head i 

b. Place body part an ead In water, kee 
on from skin surface and at right angle to Hie nie 

c Move sound head slowly, as in direct mechs } 
applying stationary technique, reduce i ‘ty 
arsed US. ntensity or 

d. Tum up intensity to desired level, 


e Periodically wipe off any air bubbles that ma f 
on sound head or body part during nist orm 


phonophoresis 

1. The use of US to drive medications through the skin 
into the deeper tissues. Local analgesics (lidocaine) 
and anti-inflammatory drugs (dexamethasone, Salicy- 
lates) are often used. 
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Description 

LA distraction force applied to the spine to separate 
articular surfaces between vertebral bodies and elon- 
gate spinal structures. This force is applied to multi- 
ple spinal segments in the cervical and lumbar region. 
Many types of spinal traction are presently used, such 
as manual, positional, gravity-assisted, inversion, 
continuous, and static traction. This section will focus 
on mechanical traction. 


Effects of Traction 
l. Joint distraction: a separation of the 
with sufficient force. This opens up the ireren 
foramen, relieves pressure on the nerve root, an 
ecreases compressive forces on the facets. For 2 
lumbar region, a force of 50% of the patient's bo y 
weight is required to cause separation. In the sie 
cal region, 7% of the patient's body weight or abo - 
20-30 Ibs results in separation. In both naam 
lower traction forces (lumbar: 30-40 lbs; epee 
8-10 lbs) are recommended for initial ene 
to decrease reactive muscle spasm and determ! 
ents, force 


Patient t low-up treatm : 
olerance. In fol p EI maximal 


facet joints occurs 


de be gradually increased to achiev? fed 7% of 


es in symptoms, but not toO 
l dy weight in the cervical region an 
umbar region. 


d 50% in the 
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2. Method POR 
TEE sda is similar to direct contact 
at a medicinal a i 
Part of coupling medium, ames 
a. Mode: Pulsed 20%, 
reaiciei time: 5~10 minutes. 
maf w/cm?, using a medication that is pre- 
i ed ina medium that will allow transmission of 
e US. Gel mediums or transdermal patches have 
good transmissivity; avoid pastes and creams. 
3. Goals and indications. 
a. Pain modulation; decrease inflammation in suba- 
; cute and chronic musculoskeletal conditions. 
. Evidence does not support the use of phonophoresis 
to on pain and inflammation (Bellew et al., 2016, 
p. 128). 


Mechanical Agents (See Appendix 11B for summar) 


ate ya, > 


2. Reduction of disc protrusion: separation of vertebral 
bodies occurs at higher forces, causing a decrease in 
intradiscal pressure that creates a suction-like effect 
on the nucleus, drawing it back in centrally. The sur- 
rounding ligamentous structures are stretched taut, 
which also helps to push the disc in centrally. For 
the lumbar region, 60-120 lbs or up to 50% of a 
patient's body weight, and for the cervical region, 
12-15 lbs is recommended to achieve these desired 
effects. 

3. Soft-tissue stretching: the surrounding spinal mus- 
cles, ligaments, tendons, and discs can be stretched, 
decreasing the pressure on the facet joints, nerve 
roots, vertebral bodies, and discs without achieving 
joint separation. Lower traction forces are sufficient 
to achieve this effect (lumbar region: 25% of body 
weight; cervical region: 12-15 Ibs). 

4. Muscle relaxation: both intermittent and static trac- 
tion can decrease muscle tone. Traction can interrupt 
the pain-muscle spasm cycle by stimulating mechan- 
oreceptors through the motion caused by interrupted 
traction and by inhibiting motor neuron firing with 
static traction. The forces recommended for soft- 
tissue stretching are also used for muscle relaxation. 

t mobilization: at lower forces, intermittent trac- 

the mechanoreceptors to inhibit pain 

and decrease spasm, while high force traction causes 

decreased pressure on the joints and stretches the 

surrounding soft tissue. Unlike manual joint mobi- 

lization, traction cannot be isolated toa particular 
d provides general mobilization in the 

segment and p s 

cervical or lumbar region. 


5. Join 
tion stimulates 
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Goals and Indications 

1. Decrease impairments associated with nerve root 
impingement. 

2.Decrease chronic neck pain and improve cervical 
mobility. 

3. Mechanical intermittent cervical traction has Grade 
B-Level II evidence for the treatment of chronic neck 
pain with mobility deficits and neck pain with radicu- 
lar symptoms (see Box 2-15, Neck Pain Clinical Prac- 
tice Guideline). 

4.Summary evidence in systematic reviews concludes 
that mechanical lumbar traction has conflicting evi- 
dence (Grade D, Level IV) for the treatment of low 
back pain. Specifically, clinical practice guideline (see 
Box 2-16) suggests lumbar traction is not effective for 
treating acute or subacute nonspecific low back pain 
but may provide some benefits for some patients with 
signs of nerve root compression. 


Precautions 

1. Claustrophobia, hiatal hernia, vascular compromise, 
pregnancy, and impaired cognition. Any disease or 
condition that can compromise the structure of the 
spine, such as osteoporosis, tumor, infection, rheuma- 
toid arthritis, or protracted steroid use; TMJ; problems 
with halter use; disc extrusion; medial disc protrusion; 
complete resolution of severe pain with traction. 


| RED FLAG: Contraindications. 
| Acute strains, sprains, and inflammation; spon- 
dylolisthesis, fractures, postop spinal surgery, spinal 
joint instability or hypermobility, and spinal cord 
compression; hypertension; increased peripheraliza- 
tion of pain, numbness or tingling, decreased myoto- 
mal strength, and decreased reflex response. 


Procedure (Intermittent Traction) 
1. Cervical traction. 
a. Can be seated or supine. Supine position is gener- 
ally preferred. 
b. Cervical halter. 

e Head halter is placed under the occiput and the 
mandible. 

e Head halter is attached to the traction cord directly 
or to the traction unit through the spreader bar. 

e Slack is removed from the traction cord. The neck 
should be maintained in 20°-30° of flexion; a 
pillow may be used to achieve this angle. 

e Some target area specificity may be achieved by 
varying the neck angle approximately 0°-5° of 
cervical flexion to increase intervertebral space and 
joint separation at C1 through C5; up to 25°-30° 
for C5 through C7; neutral spine (approximately 
20° of flexion) for disc dysfunction. 

e Traction force should be applied to the occipital 
region and not on the chin. If patient expresses 
discomfort in the temporomandibular joint area, 


treatment should stop and head halter should 
be readjusted to ensure that the force is Properly 
applied. 

c. Cervical sliding device. 

e The head is placed on padded headrest, which 
positions the neck in 20°-30° of flexion. 

e Adjustable neck yoke is tightened to firmly grip 
just below the mastoid process. 

e Head strap is secured across the forehead. 

e Traction rope is then attached to the gliding plat. 
form of the device. 

d. Traction force is determined by treatment goals and 
patient tolerance. 

e Acute phase. 

o Disc protrusion, elongation of soft tissue, muscle 
spasm, 10-15 pounds or 7%- 10% of body weight. 
o Joint distraction 20-30 pounds. 
e. Treatment time. 

e 5 to 10 minutes for acute conditions and disc 

protrusion, 15-30 minutes for other conditions. 
f. Duty cycle. 

e Static traction is recommended for disc protrusions 
or when symptoms are aggravated by motion. 

e Intermittent traction can also be used for disc pro- 
trusions and joint distraction, but a 3:1 hold/rest 
ratio is recommended. A 1:1 ratio is recommended 
when mobility is desired; i.e., joint mobilization. 


. Lumbar traction. 


a. A split table is usually used to minimize friction 
between the body and the table. 

b. Supine position, with pillow under the knee or 
small bench under lower leg, is recommended 
when the goal is to open up the intervertebral fora- 
men, separate the facet joints, or elongate the mus- 
cles. The prone position may be preferable in the 
case of a posterior herniated lumbar disc. Some tat- 
get area specificity may be achieved by varying the 
angle of pull (i.e., to increase intervertebral space at 
L5 to S1 up to 45°-60° of hip flexion, or at L3 to 
L4 up to 75°-90°), 

c. Apply the pelvic harness so that the top edge is 
above the iliac crest. 

d. Attach the thoracic harness so that the inferior mať- 
gin is slightly below lower ribs. 

e. Secure the harness around the pelvis and attach it 
to the traction rope or spreader bar. 

f. Thoracic harness provides countertraction to thé 


om on the pelvis and is secured at the top of the 
able. 


g. Treatment force. 
ə Acute phase, 30-40 pounds. i 
e Disc protrusion, spasm; elongation of soft t$- 
sues, 25% of body weight. 
e Joint distraction, 50 pounds or 50% of body 
weight. 
h. Treatment time: 5-10 minutes for herniated disc 
10-30 minutes for other conditions. 


mittent Mechanical 
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oot device that applies external pressure to an 
erat through an inflatable appliance (sleeve), 

» Appliances are designed In a variety of sizes and 
lengths to fit either the upper or lower extremity 
(ankle, ankle and lower leg, or full extremity). 

3, The device is attached to an inflatable pneumatic sleeve 
by rubber tubing. , 

į The compression units and appliances are designed 
o inflate a single compartment to produce uniform, 
circumferential pressure on the extremity or multiple 
compartments by applying pressure in a sequential 
manner. Pressure is greater in the distal compart- 

ments and lesser in the proximal compartments. 
5,Cold can be applied simultaneously with intermit- 
tent compression in which a coolant (50°F-77°F) is 
pumped through an inflatable sleeve. 


Physiological Effects 

|.External pressure on the extremity increases the 
pressure in the interstitial fluids, forcing the flu- 
ids to move into the lymphatic and venous return 
systems, thus reducing the fluid volume in the 
extremity. This reduction may stimulate increased 
circulation through lessening blood proximally in 
a limb, which results in increased peripheral blood 
low (Marsico, 2016). In addition to mechanical 
compression, some conditions may require the 
daily use of compression stockings to counteract the 
effect of gravity on the vascular and lymph systems 


in the lower extremities. 


Goals and Indications 
Amputation, decrease edema, . 
lymphedema, DVT prevention, stasis ulcer healing, 
venous insufficiency, subacute injuries such as ankle 
‘Prains with traumatic edema. Manual massage/ 
age techniques have supplanted use of mechani- 
compression in many instances. 


postmastectomy 


Precautions 
"Paired sensation; malignancy; uncontrolled hyper- 
ton; recent skin graft; dermatologic infection. 


peta Contraindications. on : 
Ven, inflammation, trauma, or fracture; acute @ ep 
°US thrombosis (DVT) and thrombophlebitis; 
Qed lymph or venous return; arterial disease/ 
“ency; arterial revascularization; acute po: 
edema edema; loss of protective sensation; aren 
| “Ogniti a cardiac or renal impairment; impa = 
tein On; infection in treatment area; hypop 
emia (<2 g/dL); very old or young patients. 


Mo 
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Procedure 

1. Check patient's blood pressure, 

2. Set the inflation and deflation ratio to ~3:1. Gener- 
ally, for edema reduction, 45-90 seconds on/15-30 
seconds off. To shape residual limb, a 4:1 ratio is 
often used. 

3.Turn the power on and slowly increase the pres- 
sure to the desired level. 

a. The patient's blood pressure determines the setting 
of the device. Some manufacturers recommend 
that the setting never exceed the patient's diastolic 
blood pressure. Others advise that the pressure 
can fall between the diastolic and systolic pressure 
because the pressure is on for only a short period 
of time. 

b. Numbness, tingling, pulse, or pain should not be 
felt by the patient during the treatment. 


4. Treatment time. 
a. The duration may vary, depending on the patient's 
tolerance and condition. 

e Treatment time is usually an hour every day or 
BID. Some conditions may warrant shorter treat- 
ment times initially, while some will increase the 
times to 2 to 4 hours as tolerance and benefit pro- 


gresses. 


Continuous Passi 
Motion (CPM) 


Description 
1. Uninterrupted passive motion of the joint through 


a controlled ROM. A mechanical device provides 
continuous movement for extended periods of 


time. 


Physiological Effects of CPM 

1. Accelerate rate of interarticular cartilage regeneration, 
tendon and ligament healing. 

2. Decrease edema and joint effusion. 

3, Minimize contractures, 

4, Decrease postoperative pain. 

5 Increase synovial fluid lubrication of the joint. 

6. Improve circulation. 

7, Prevent adhesions. | 

8. Improve nutrition to articular cartilage and per- 
jarticular tissues. 

9. Increase joint ROM. 


Goals and Indications 
1. Postimmobilization fracture, tendon or ligament 


repair. 
2 Dean use continuous passive motion machines for the 
“postoperative management of patients following uncompli- 


cated total knee replacement (White N, et al., Phys Ther. 
2015). 
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Precautions 


1. Intracompartmental hematoma from anticoagulant 
use. 


RED FLAG: Contraindications. 


Increases in pain, edema, or inflammation following 
treatment. 


Description 

1. Mechanical or electrical table designed to elevate 
patient from horizontal (0°) to vertical (90°) posi- 
tion in a controlled, incremental manner. 


Physiological Effects of Tilt Table 

1. Stimulate postural reflexes to counteract orthostatic 
hypotension. 

2. Facilitate postural drainage. 

3. Gradual loading of one or both lower extremities. 

4. Begin active head or trunk control. 

5. Provide positioning for stretch of hip flexors, knee 
flexors, and ankle plantar flexors. 


Indications i ae ; 

1. Prolonged bed rest, immobilization, spinal Cord 
injury, traumatic brain injury, orthostatic hypotep. 
sion, spasticity. 


Procedure - 

1. Patient is placed in supine position. 

2. Abdominal binder, long elastic stockings, OF tensor 
bandaging to counteract orthostatic hypotension 
(venous pooling) may be used. 

3. Patient secured to table by straps. 

4. Take baseline vitals (blood pressure, heart rate, res- 
piratory rate). 

5. Table raised gradually to given angle. Incremental rise 
to 30°, 45°, 60°, 80°, or 85°, or as tolerated. Position 
can be maintained for as long as 30-60 minutes. 

G.Vital signs (blood pressure, heart rate, respiratory 
rate) need to be monitored to assess the patient's tol- 
erance to treatment. Cyanotic lips or fingernail beds 
may indicate compromised circulation. 

7. Treatment time. 

a. Initially, the duration of treatment depends on the 
patient's tolerance, but should not exceed 45 min- 
utes, once or twice daily. 
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Muscle 


Properties of Electrically Excitable Cells 
(See Figure 11-1) 
1. Resting membrane potential (RMP). 

a. The cell membrane is more permeable to potas- 
sium (K*) compared to sodium (Na*) and nega- 
tively charged proteins (anions). 

b. Electrical potential is generated across the cell 
membrane, due to the higher concentration of K+ 
and anions on the inside of the cell relative to the 
concentration of Na* on the outside. 

c. A negative charge is produced within the cell, and a 
positive charge develops on the outside of the cel] 
as the positively charged K* diffuses from the cell. 

d. RMP is -60 mV to -90 mV for excitable cells. 

e. RMP is maintained by an active sodium-potassium 
pump that takes in K* and extrudes Na’. 

2. Action potential (Figure 11-2), 

a. A stimulus (e.g, electrical) causes the cell mem- 

brane to become more permeable to Na* ions. 


Electrical Agents (See Appendix 11C for sum 
of Common Applications and Parameters) 


b. An action potential (AP) is generated when the 

influx of Na* causes a reduction in RMP, which 
occurs slowly at first. Reduction in the RMP is 
called depolarization. 

- When transmembrane potential reaches a criti- 
cal threshold level] (approximately -55 mV), the 
voltage-sensitive Na* and K* channels open widely. 
Permeability to Na* increases rapidly, whereas the 
permeability to K* increases slowly. 


d. During depolarization, transmembrane potential 
may rise as high as +35 mV A positive charge Is 
Senerated inside the cell, anda negative charge out 

l Ho e Paced as a result of the flow of ions. 

- ne K* channels are fully open at about the time 


that ` i 
A F A ; are closed, and K* rushes rapidly om 


making the tra tenti 
progressivel Nsmembrane po 


y more negative. Thi is call 
ae ; ss is Ca 
repolarization, 8 This proce 


f: + 
TER canes remain open long enough to rep” 
: e the membrane (10-20 mV < RMP). This '§ 
= ed hyperpolarization. 
5 Da ee Close and passive diffusion of thé 
Pldly returns the RMP to its initial level. 


‘Figure 11-1 A. Changes in transmembrane 


potential. B. Changes in membrane perme- 
ability of sodium and potassium during an 
action potential. 


um 


Propagation of action potential in 
yelinated axon and B. myelinated axon. 


7 tion of the action potential. See Figure 11-2. 
Opening of the Na‘ and K* channels and voltage 
th ges that produce an AP at one segment of 
., membrane triggers successive depolarization 

adjacent regions of the nerve, muscle, oF mem- 
branes 


Movement occurs along the surface of the nerve 
Muscle cell. 
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c. Movement of the AP 


ie along an unmyelinated nerve 


generated via sequential depolarization (eddy 

currents) along neighboring sites in the nerve 
membrane. Speed of conduction in small diameter 
fibers ls slow due to the greater internal resistance 
in the small fibers. 

d.In myelinated nerve fibers, saltatory conduction 
occurs at discrete junctures (nodes of Ranvier) in 
the myelin sheath that surrounds the nerve. 

e. Na’ and K* ion exchange and current flow is concen- 
trated at these points. The impulse jumps from node 
to node, conducting nerve impulses at greater rates 
compared to smaller, unmyelinated nerve fibers. 


Electrical Action of Muscle and Nerve 
1. Characteristics of ES necessary to initiate excitable cell 
depolarization. 

a. Amplitude or intensity of the stimulus must be 
great enough to cause the membrane potential to 
be lowered sufficiently to reach threshold levels. 

b. Duration of the individual stimulus must be long 
enough to produce depolarization of the cell mem- 

brane. A duration of <1 ms is sufficient to stimulate 
nerve cell membrane but is too short to stimulate 
muscle cell membrane. 

. Rate of rise of the current to peak intensity must be 
rapid enough to prevent accommodation, which is 
the rapid adjustment of the membrane to stimuli 


to prevent depolarization. Square wave delivers 
instantaneous rise. 


A 


Strength-Duration Curve (Figure 11-3) 

1. Rheobase is the intensity of the current, with a long 
duration stimulus, required to produce a minimum 
muscle contraction. 

2. Chronaxie is the pulse duration of the stimulus at 
twice the rheobase intensity. Chronaxie of a dener- 
vated muscle is >1 msec. 

3. Very short pulse durations (<0.05 msec) with low 
intensities can depolarize sensory nerves. Longer 


Partially Denervated 


intensity (mA) 


Strength-duration curves for 


normally innervated, partially denervated, and 
completely denervated muscle. 


aa a eg 
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motor nerves. Long pulse durations (>10 msec) with 
| high intensities are needed to elicit a response from a 
| denervated muscle. 

l4. Nerve conduction velocity and electromyography 
| (EMG) have rendered strength-duration testing virtu- 
1 ally obsolete. 


i 
$ 

1 
T 


pulse durations (<1 msec) are required to stimulate 
| 


Motor Point 

| 1. An area of greatest excitability on the skin surface in 
| which a small amount of current generates a muscle 
response, 

| 2. In innervated muscle, the motor point is located at or 
' near where the motor nerve enters the muscle, usually 
over the muscle belly. 

1 3. In denervated muscle, the area of greatest excitability is 
_ located over the muscle distally toward the insertion. 


' Types of Muscle Contraction 

_ 1.A low-frequency pulse (1-10 pulses/sec) produces a 
_ brief muscle twitch or muscle contraction with each 
_ stimulus. 

_ 2. Increasing the number of stimuli (frequency) pro- 
_ gressively fuses the individual muscle twitches to a 
point where individual twitches are not discernible. 
~ A tetanic contraction results. 

3. An asynchronous or wormlike (vermicular) muscle 
response is noted in denervated muscle. 


Basic Concepts of Electricity 

1.Electrical current is the movement of electrons 

through a conducting medium. 

2. Amperage is the rate of flow of electrons. 

3. Voltage is the force that drives electrons through 
the conductive medium. 

4. Resistance is the property of a medium that opposes 
the flow of electrons. A substance with a high resis- 
tance (eg. rubber) is an insulator, and a substance 
with a low resistance (e.g., metal) is a conductor. 

5, Ohm’s law expresses the relationship between amper- 

age, voltage, and resistance. The current is directly 

proportional to the voltage and inversely propor- 
tional to the resistance. The inverse of resistance is 
called conductance. 
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Characteristics 
1. Wave forms (Figure 11-4). 

a. Monophasic: a unidirectional flow of charged par- 
ticles. A current flow in one direction for a finite 
period of time is a phase (upward or downward 
deflection from and return to baseline). It has 
either a positive or negative charge. 


MONOPHASIC 


eae ea 


BIPHASIC 


hee 
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POLYPHASIC 


Russian Current Interferential Current 


Time (ms) 


Figure 11-4 Basic waveform characteristics. 


b. Biphasic: a bidirectional flow of charged particles. 
This type of wave form is illustrated as one-half 
of the cycle above the baseline and the second 
phase below the baseline. One complete cycle 
(two phases) equals a single pulse. It has a zero net 
charge if symmetrical. 

c. Polyphasic wave: biphasic current modified to pro- 
duce three or more phases in a single pulse. This 
waveform in medium frequency may be Russian or 
interferential current. 


Current Modulation 

1. Continuous mode: uninterrupted flow of current. 

2. Interrupted mode: intermittent cessation of current 
flow for 21 second. 

3. Surge mode: a gradual increase and decrease in the 
current intensity over a finite period of time. 

4.Ramped mode: a time period with a gradual rise of 
the current intensity, which is maintained at a selected 
level for a given period of time, followed by a gradual 
or abrupt decline in intensity, 


Goals and Indications 
1. Pain modulation. 


a. Activation of gate mechanisms (gate theory). 

b. Initiation of descending inhibition mechanisms 
(endogenous opiate production). 

2. Decrease muscle spasm. 

a. Muscle fatigue: tetanic contraction sustained for s€- 
eral minutes by means of continuous modulation. 

b. Muscle pump: interrupted or surge modulation 
producing rhythmic contraction and relaxation © 
the muscle to increase circulation. 

c. Pain modulation with or without muscle pumping 
and heat: combination of ES and US to increase 
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„sue temperature, produce pain modulation, and 9. Denervated l 
: muscle. 


ti d : 
: ce muscle pumping at th 
‘ desired, pro u p 8 e same ‘ ‘ 
be a. =e exists relative to the use of ES for den- 
; i ; l ervated muscle. Any i persi 
ed ROM (increase in or maintenance of ioi E ET noe persit 
, impaired joint once the stimulation ends. 


nobility). l 
hnal stretching of connective tissue and 


muscles associated with a joint. Used when muscle Precautions 
srength is deficient or neuromuscular dysfunction 1. Precautions, 


ep. spasticity) prevents adequate joint movement. a. Cardiac disease. 
b. Decrease pain to encourage joint motion. b. Impaired mentation. 
c Decrease in edema if significant impediment to c. In areas of impaired sensation, malignant tumors, 
motion. oa skin irritation, or open wounds. 
¿Musde reeducation (training muscles to respond d. Applying iontophoresis in the area after the appli- 
cation of another physical agent. 


appropriately to volitional effort). 

a. Acts as an active assistive exercise. 

b. Provides proprioceptive feedback. 

c Assists in coordinated muscle movement. 
5, Disuse atrophy (muscle weakness). 

a. Used as an adjunct to volitional movement. 
6, Soft-tissue repair (wound healing). 

a. Pulsed currents (monophasic, biphasic, polypha- 
sic) with interrupted modulations. Improved cir- 
culation via the muscle pump to improve tissue 
nutrition and hasten metabolic waste disposal. 

b. Monophasic currents (continuous or pulsed mono- 
phasic currents). 
¢ Electrical potential theory. Restoration of electri- 

cal charges in wound area. 

* Bactericidal effect. Disruption of DNA, RNA syn- 
thesis, or cell transport system of microorganisms. 
* Biochemical effects. Increased adenosine triphos- 
phate (ATP) concentration, amino acid uptake, 

and increased protein and DNA synthesis. 
* Cellular migration due to electrical stimulation 
(galvanotaxis) is influenced by more than polarity. 
o There are conflicting polarity recommenda- . 
2. Procedural cautions. 


e. In patients with hypotension or hypertension, exces- 
sive adipose tissue or edema. 

f. Bleeding disorders. 

g. Menstruating uterus. 

h. Pregnancy: during labor and delivery. 


RED FLAGS: Contraindications. 
e Anywhere in the body for patients with demand- 
type pacemakers or other electronic devices such 


as insulin pumps. 

e Unstable arrhythmias. 

e Suspected epilepsy or seizure disorder. 

e Over the carotid sinus, eyes, phrenic nerve, urinary 
bladder stimulator, pharyngeal or laryngeal mus- 
cles, abdomen or low back during pregnancy. 

e Transcerebral or transthoracic. 

e Areas of uncontrolled bleeding or infection. 

e Superficial metal implants. 

e Areas that prohibit motion. 

e Thrombosis or thrombophlebitis. 


tions in textbooks. In 2017, a meta-analysis con- ; TRN PE 
ducted by Khouri et al. suggested the strength a. Do not use any electrical modality if there is evi- 
of evidence for the use Ae a high-volt monopha- dence of broken or frayed wires or if the unit is not 
sic pulsed current is strong and that switching connected to a ground fault circuit interrupter (see 
polarities periodically is beneficial for wound Hydrotherapy section). 
healing b. Electrodes that are too hon have pare contact, 
© Both 4 rms can be or are self-adhesive and no longer stick or conduct 
=i naiwan sgt aula esas pulsed well can cause skin irritation or burns. 
ican tite. woun i rf eatest preponderance c. ES should not be used while playing sports, driv- 
z A ry Fane tissue healing ing, operating heavy machinery, near a diathermy 
‘Edema icin | eee g device, or in conjunction with other electronic 
n. E. À 
ous flow. monitoring equipment. 


‘Typically a pulsed monophasic or bipha 30 
rm is used and set up to achieve tetany (>25- General Guidelines for ES Procedures 


B.S PPs) using rhythmical muscle contractions. 1 Electrode selection. 
J So! (ES to reduce hypertonicity). a. Electrode size. 
` Augue of the agonist. _ e Two electrodes (leads) are required to complete the 
t/inhibit current circuit. 


b. Reci 
Reciprocal inhibition (stimulate antagonis 
WBonist), 
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e Current density (the amount of current that is 
dispersed under the electrode) is relative to the 
electrode size. A given current intensity passing 
through the smaller active electrode produces 
high current density and thus a strong stimulus, 
while the same current is perceived as less intense 
under a larger electrode because of the lesser cur- 
rent density. 

e Electrode size should be relative to the size of the 
treatment site. Large electrodes in a small treat- 
ment area (i.e, forearm) could result in current 
overflowing to surrounding muscles and produce 
undesired effects. 

e Conversely, small electrodes applied to a large 
muscle (i.e., quadriceps) could result in high cur- 
rent density under the electrodes that make ES 
uncomfortable to the patient. 

b. The electrodes are placed to ensure the current path 
is through the desired area. 

c. The space between the electrodes should be at 
least the diameter of the electrodes being used. 
The distance between the electrodes should 
be as great as is needed. If the electrodes are 
too far apart, undesired structures (i.e., other 
motor points) could be recruited. If that occurs, 
move the electrodes closer together to be more 
specific. 

d. Inspect the patient's skin. Vigilant skin inspection 
and skin care are very important with long-term use 
of ES. This is especially important during home 
use of transcutaneous ES and other ES modalities. 
Long-term repetitive stimulation and electrode 
placement and removal can irritate the skin and 
initiate skin breakdown. 

2. Muscle strengthening, muscle spasm or edema (mus- 
cle pump), ROM. 

a. Set the pulse rate to tetany (smooth muscle con- 
traction >25-30 pps). Slowly increase intensity 
until a muscular response is observed. 

b. 10-25 muscle contractions may be sufficient to 
obtain treatment goal. 

c. Duty cycle. 


e Interrupted/ramped modulation of current 
allows the muscle to recover between stimulation 
periods. 

e On/off ratios of 21:3 are recommended to mini- 
mize the fatigue effects of ES. 

3. Muscle spasm (fatigue). 
a. Procedure as above for innervated muscle. 


Current applied in continuous mode or 1:1 on/ 
off ratio. 


4. Muscle reeducation. 


a. Parameters and procedure similar to muscle strength- 
ening techniques. 


b. Stimulation for multiple sets of singular or mult. 
ple muscle repetitions. | 

c. Treatment sessions of 10-30 minutes dependi 
on patient's mental and physical tolerance. 


Description j 

1. The application of a continuous direct current to trans- 
port medicinal agents through the skin or mucous 
membranes for therapeutic purposes. 


Physics 
1. Like charges repel like charges. 
2. Unlike charges attract unlike charges. 


Electrochemical Effects Related 

to lontophoresis 

1. Dissolved acids, bases, salts, or alkaloids in an aque- 
ous solution dissociate into positively or negatively 
charged substances (ions) when electrical current 
flows through a substance. 

2. Polar effects. 

a. Positive ions move toward the negative pole (cath- 
ode), where a secondary alkaline reaction (NaOH) 
occurs. Current density for the anode should not 
exceed 1.0 mA/cm? 

b. Negative ions move toward the positive pole 
(anode), where an acid is produced (HCI). Cur- 
rent density for the cathode should not exceed 


0.5 mA/cm?. 


lon Transfer 

1. The number of ions transferred through the skin is 
directly related to the: 
a. Duration of treatment. 
b. Current density. 


c. Concentration of ions in the solution. 


ES Characteristics of lontophoresis 
1. Direct current. 


2. Maximum intensity of 4-5 mA. 


Indications and lons 


Commonly Used 
(See Table 11-7) 2 


RED FLAGS: Contraindications. 
Refer to general rules for ES. 


Impaired skin sensation. 


Allergy or sensitivity to medicinal agent or direct 
current. 


Denuded area or recent scars. 
Cuts, bruises, or broken skin. 
Metal in or near treatment area. 


Electrical Agents 


427 
ications for the Use of lontophoresis and long Commonly Used 
— Lidocaine, Kylocaine p — pee o o 
| Colca deposits Acetate 4 Sodium salicylate 
s 7 Negative Acetic acid 
Decal uicers nc r 
i Positive Line oxide 
edema reduction Hyaluronidase Positive | 
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‘Musculoskeletal inflammatory Magnesium sulfate 
conditions Hydrocorti Negofive Dexamethasone phosphate 
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Description 


1.TENS is designed to provide afferent stimulation for 
pain management. 


Physiological Effects 
1. Pain modulation through activation of central inhibi- 
tion of pain transmission (gate theory). 

a. Large diameter A-beta fibers (Figure 11-5) rap- 
idly temporally summate and activate inhibitory 
interneurons located in the dorsal horn of the 
spinal cord (substantia gelatinosa- laminae II), 
ae inhibiting smaller A-delta and C-fibers (pain 

bers). 

b. Presynaptic inhibition of the T-cells closes the 
“gate” and modulates pain. The gating mechanism 
also includes release of enkephalins, which com- 
bine with Opiate receptors to depress release of sub- 
stance P from the A-delta and C-fibers. 


(Ada Schematic of gate control theory: 
Pted from Melzack and Wall.) 


2.Pain modulation through descending pathways 

generating endogenous opiates (Figure 11-6). 

a. Noxious stimuli generate endorphin production 
from the pituitary gland and other central nervous 
system (CNS) areas. 

b. Endogenous opiate-rich nuclei, 
gray matter (PAG) in the midbrain and thalamus 
are also activated by strong stimuli. 

c. Neurotransmitters from the PAG facilitate the cells 
of the nucleus raphe magnus {NRM) and reticularis 
gigantocellularis (RGC). 

d. Efferents from these nuclei travel through the dorsal 
lateral funiculus, terminating on the enkephaliner- 
gic interneurons in the spinal cord and presynap- 
tically inhibit the release of substance P from the 


A-delta and C-fibers. 


Dorsolateral Tract 


inhibition mechanisms. 
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ES Characteristics 

1. Wave form: pulsed waveforms (biphasic, monopha- 
sic, or polyphasic) have been used. 

2. Current: continuous pulsatile or burst. 


Procedures 

1. Conventional (high rate) TENS: this most common 
mode of TENS can be applied during the acute or 
chronic phase of pain. Modulation of pain via inhibi- 
tion of pain fibers by large-diameter fiber activation 
(gate mechanism). Onset of pain relief is relatively 
fast and duration of relief is relatively short. 

a. Amplitude: comfortable tingling sensation, pares- 
thesia. No muscle response. 

b. Pulse rate: 80-110 pps. 

c. Pulse duration: 50-100 msec. 

d. Mode: continuous. 

e. Duration of treatment: 20-60 minutes. 

f. Duration of pain relief: temporary. 

2. Acupuncture-like (strong low rate) TENS can be 
applied during the chronic phase of pain. Analgesia 
produced through stimulation-evoked production 
of endogenous opiates. Onset of pain relief may be 
as long as 20-40 minutes. Duration of relief may be 
long-lasting (21 hour). 

a. Amplitude: strong, but comfortable rhythmic mus- 
cle twitches. 

b. Pulse rate: 1-5 pps. 

c. Pulse duration: 150-300 msec. 

d. Mode: continuous. 

e. Duration of treatment: 30-40 minutes. 

f. Duration of pain relief: long-lasting. 

3. Brief intense TENS: this mode is used to provide 
rapid-onset, short-term pain relief during painful pro- 
cedures (wound debridement, deep friction massage, 
joint mobilization, or passive stretching). 

a. Amplitude: to patient's tolerance. 

b. Pulse rate: 80-150 pps. 

c. Pulse duration: 50-250 msec. 

d. Mode: continuous. 

e. Duration of treatment: 15 minutes. 

f. Duration of pain relief: temporary (30-60 minutes). 

4. Burst-mode (pulse trains) TENS: combines character- 

-istics of both high- and low-rate TENS. Stimulation of 
endogenous opiates, but current is more tolerable to 
patient than low-rate TENS. Onset of analgesia simi- 
lar to low-rate TENS. 

a. Amplitude: comfortable, intermittent paresthesia. 

b. Pulse rate: 50-100 pps delivered in packets or 
bursts of 1-4 pps. 

c. Pulse duration: 50-200 msec. 

d. Mode: continuous. 

e. Duration of treatment: 20-30 minutes. 

f. Duration of pain relief: long-lasting (hours). 

5. Hyperstimulation (point stimulation) TENS: use 
of a small probe to locate and noxiously stimulate 


SS Ee 


acupuncture OF trigger points. Multiple Sites 
stimulated per treatment. Onset of pain relief js simi. 
lar to acupuncture-like TENS. 

a. Amplitude: strong, to patient's tolerance. 

b. Pulse rate: 1-5 pps. 

c. Pulse duration: 150-300 msec. 

d. Duration of treatment: 15- to 30-second increments 
e. Duration of pain relief: long-lasting. 

6. Modulation mode TENS: a method of modulating the 
parameters of the above TENS modes to prevent neural 
or perceptual habituation due to constant ES. Frequen. 
cies, intensities, or pulse durations can be altered. 


Electrode Placement 

1. Electrode placement should have some basis in neuro- 
anatomy and can include any of the following (or some 
combination of them): site of pain, peripheral nerves 
supplying the painful area, spinal nerve roots compris- 
ing the peripheral nerves, the segments of the spinal 
cord giving rise to the spinal nerve roots, related der- 
matomes, myotomes and sclerotomes, trigger points, 
motor points, nerve points or acupuncture points, or 
any of the aforementioned structures on the contralat- 
eral side if the area cannot be directly stimulated. 


Goals and Indications 
1. Acute and chronic pain modulation. 


RED FLAGS: Contraindications. 
Patient with demand-type pacemaker or over chest of 
patient with cardiac disease. 

TENS is not applied where the current path would 
pass through a developing fetus, over the eyes, laryn- 
geal or pharyngeal muscles, head, carotid sinus, and | 


| neck of patient following cerebral vascular accident, 
or with epilepsy. 


High-Voltage 
Stimulation | 


Description 


l. High-voltage pulsed current (HVPC): typically, mono- 
phasic, twin-peaked pulses of short duration. 


Physics 


1. Skin offers high resistance (impedance) to the flow of 
low-voltage direct current. 


2. Impedance is lower with HVPC than a continuous 


direct current, Thermal and electrochemical effects 
are negligible with HVPC. 


ES Characteristics of HVPC 
1. Wave form: paired monophasic, with an almo” 


instantaneous rise and exponential fall of current- 


2. Current: continuous, surged, or interrupted pulsatile 
current. 


ure 
; Muscle stimulation protocol: refer to general applica- 
| ure. 
ion 


: healing concept. 
“ , Intact skin surface negative with respect to deeper 
" pnidermal layers. 
b. Injury tO skin develops positive potentials initially 
and negative potentials during healing process. 
¢ Absent or insufficient positive potentials retard tis- 
sue regeneration. 
g.Addition of positive potentials, initially through 
anode, may promote or accelerate healing. 
3, wound healing parameters. 
a Amplitude: comfortable tingling sensation, pares- 
thesia, no muscle response. 
b. Pulse rate: 50-200 pps. 
c Pulse duration: 20-100 msec. 
d. Mode: continuous. 
e. Duration of treatment: 20-60 min. 
4. Wound healing procedures. 
a. Inspect wound area. 
b. Position patient and support treatment area. 
c.Clean and débride wound site. Pack with sterile 
saline-soaked gauze. 
d.Both high-volt pulsed current and low-intensity 
continuous low-volt direct current can be used for 
wound healing. Although current characteristics 
differ, treatment parameters are similar in current 
intensity and treatment duration. 
e. Place active electrode over gauze. 
f. For bactericidal effect, wound electrode should be 
the cathode. Other microorganisms (e.g., fungi, 
virus) may respond better to the anode. 


Goals and Indications 

l. Inflammation phase: free from necrosis and exudates. 
Promote granulation. 

2 Proliferation phase: reduce wound size, through 
the promotion of capillary growth and fibroblastic 
activity, 

5.Epithelialization phase: stimulate epidermal p sil 
ton. 


rontraindications 
See general contraindications for ES. 


Description 
“ES frequencies in the range of 200 
“e modulated to produce physio 
“quencies. This concept is utilized | a de. 
“ime-modulated) and the interferential (amphtu 
Modulated) ES techniques. 


0-5000 pps that 


d 
logically applic 
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p 
aa Related to Medium Frequency 
e ase in the capacitive skin impedance of the 

'S noted relative to the increase in current fre- 

quency (Figure 11-7). 
„ES equency categories: 

a. Low frequency: 1-1000 pps. 

b. Medium frequency: 1000- 10,000 pps. 


c. High frequency: >10,000 pps. 


Description 


1.A 2500-Hz sine wave (carrier frequency), which is 
interrupted for 10 milliseconds at 10-millisecond 
intervals, producing fifty 10-millisecond bursts per sec- 
ond. This type of time interval interruption produces 
time-modulated current (Figure 11-8). Also known as 
medium frequency, burst-alternating current. 


Capacitive Skin Impedance 


Figure 11-7 Capacitive skin resistance 


decreases as current frequency increases. 


Russian current. Time- 
ulated polyphasic waveform. 


mod 
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ES Characteristics of Russian Current 

1. Wave form: polyphasic sinusoidal burst. 

2. Current: time modulated to create a pulsatile burst 
current. 


Method of Application: Muscle- 

Strengthening Protocol 

1. Amplitude: tetanic muscle contraction. 

2. Pulse rate: 50-70 pps. 

3. Pulse duration: 150-200 msec or 50% duty cycle. 

4. Mode: interrupted. 
a. Ramp: 1-5 seconds, based on patient's tolerance. 
b. Duty cycle: 1:5. 

5.Current applied to provide stimulation during 
the following volitional activities: 
a. Isometric exercise at several points through ROM. 
b. Slow isokinetic exercise; e.g., 5°-10°/sec. 
c. Short arc joint movement when ROM is restricted. 


Muscle Spasm Protocol 

1. Muscle fatigue using continuous isometric contrac- 
tion for several minutes to tolerance. 

2. If muscle pumping is goal, duty cycle is 1:1. 

3. If ROM is goal, duty cycle is 2:5. 


Contraindications 
1. See general contraindications for ES. 


Description 

1. This current is characterized by the crossing of two 
sinusoidal waves with similar amplitudes, but differ- 
ent carrier frequencies that interfere with one another 
to generate an amplitude-modulated beat frequency. 
The consequent beat frequency is the net difference 
between the two superimposed frequencies. 


Physics Related to IFC 

1. Constructive interference: when the two waves are 
in phase, the sum of the superimposed wave is large 
(Figure 11-9A). 

2. Destructive interference: the sum of the two waves is 
zero when the waves are 180° out of phase (Figure 
11-9B). 

3. Beat frequency (amplitude-modulated): resultant fre- 
quency produced by the two frequencies going into 
and out of phase (Figure 11-9C). 

a. Constant. Both carrier frequencies are fixed. Beat fre- 
quency is net difference between both frequencies. 
b. Variable. One carrier frequency is fixed and the 

other varies in frequency, generating a variable or 


sweep frequency. Sweep used to minimize accom- 
modation. 


4. IFC produces a cloverleaf-like pattern, since the elec. 
trical stimulating effect 1s at a 45° angle to the flow of 
current in the two circuits as interference occurs at the 
targeted area of the body (Figure 11-10). 

a, Static interferential fields are generated when four 
electrodes (two circuits) are used and the cloverleaf 
pattern is produced. é 

b. Dynamic (scan) interferential fields occur when 
the interferential fields are rotated 45°, caused 
the vectoring effect of rhythmically unbalancing 
the IFC to change the position of the stimulation 
areas. This effect is purported to provide a greater 
area of stimulation in comparison with static 
interferential fields. 

c. Full-field scanning produces a similar effect as 
dynamic interferential fields by bursting the cur- 
rent over the two circuits. 

5. Premodulated IFC occurs when two carrier frequen- 
cies are crossed in the ES unit. The interference occurs 
in the unit, and the current can then be delivered 
through one circuit. This is ideal for small areas that 
would be amply covered with two electrodes. 


Circuit 1: 3000 Hz 
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Figure 11-9 Interferential current. 


Amplitude modulated polyphasic waveform. 


Figure 11-10 Static interference field depicting 


the area of maximum stimulation (circle) and 
the direction of maximal stimulation (arrows). 


ES Characteristics 

1.Wave form: polyphasic, 
modulated) beats. 

2.Current: amplitude-modulated continuous (pain); 
interrupted (muscle exercise). 


sinusoidal (amplitude- 


Procedure 
l. Electrode placement (pad or suction cup electrodes). 
a Bipolar (premodulated IFC). Two electrodes are 
Placed to affect desired structures. 
b. Quadripolar. Two sets of electrodes placed diagonally 
to one another over large area (see Figure 11-10). 
2. Treatment parameters. 
a. Pain protocol. 
* Similar to high- or low-rate TENS. 
-Muscle-strengthening protocol. 
° Similar to NMES. 


Seals and Indications M 
“Modulate pain: increase muscle strength or poe 


Contraindications 


l. See general contraindications for ES. 
Fun m A R 
ctional > 
Deer i. 
SCription 
l. : j 
FES encompasses a wide range of stimulator ea 
ques for disuse atrophy, impaired ROM, 


{Fe ement. 
m, muscle reeducation, and spasticity manag 
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ik i also called neuromuscular electrical stimulation 
y AES) and functional neuromuscular electrical stim- 

ation. This section will describe FES as an alternative 
or supplement to the use of orthotic devices. 


Shoulder Subluxation 


l. Patients with cerebrovascular accident (CVA) may ini- 
tially exhibit weakness or flaccid paralysis of the mus- 
cles supporting the glenohumeral joint, especially the 
supraspinatus and posterior deltoid. 

2. The force of gravity acting on the unsupported upper 
extremity tends to stretch the ligamentous structures 
surrounding the glenohumeral joint, resulting in 
severe pain and decreased upper extremity function. 

3. ES characteristics of FES. 

a. Wave form: pulsed monophasic or biphasic wave- 
form. 

4. Procedure. 

a. Electrode placement: bipolar. Electrodes on 
supraspinatus and posterior deltoid. 
b. Treatment parameters. 
e Amplitude: tetanic muscle contraction to patient's 
tolerance. 
e Pulse rate: 25-30 pps. 
e Duration of treatment: 15-30 minutes. Three 
times daily, up to 6-7 hours. On/off ratio: 1:3 
(2 sec: 6 sec) progressing to 12:1 (24 sec: 2 sec). 


Dorsiflexion Assist in Gait Training 
1. Patients with hemiplegia sometimes exhibit para- 
lyzed dorsiflexor and evertor muscles. 
2. FES controls foot drop and facilitates dorsiflexors and 
evertors during swing phase. 
3. ES characteristics. 
a. Wave form: pulsed monophasic or biphasic wave- 
form. 
b. Pulse duration: 20-250 psec. 
c. Mode: interrupted by foot switch. 
4. Procedure. 
a. Electrode placement: bipolar. Peroneal (fibular) 
nerve near head of fibula or anterior tibialis muscle. 
b. Treatment parameters. 

e Amplitude: tetanic muscle contraction sufficient 
to decrease plantar flexion. 

e Pulse rate: 25-30 pps. Higher rates can be used 
but have the potential to cause greater fatigue. 

e Treatment mode: heel switch contains pressure- 
sensitive contact that stops stimulation during 
stance phase and activates stimulation during 
swing phase. Hand switch also allows therapist 
to control stimulation during gait. 


Other Gait-Assisted Protocol 


Considerations | 
1. Placement of electrodes on appropriate muscles to 


control muscles during push-off (plantar flexors), late 
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swing phase (hamstrings), quadriceps, and/or glu- 
teals (stance phase). 

2. ES characteristics: similar to dorsiflexion protocol. 

3. Method of application: similar to dorsiflexion proto- 
col, except for electrode placement. 


Description 

1. Electronic instrument used to measure motor unit 
action potentials (MUAP) generated by active mus- 
cles. The signals are detected, amplified, and converted 


into audiovisual signals that are used to reinforce vol- 
untary control. 


Principles of EMG Biofeedback 

1. Motor unit: the functional unit of the neuromuscu- 
lar system that consists of the anterior horn cell, its 
axon, the neuromuscular junction, and all the muscle 
fibers innervated by the axon. Motor unit potentials 
(MUP) are measured in microvolts (pV). The signals 
generated by the MUP, which contain both positive 
and negative phases, are also called compound action 
potentials (CAP) because the sensors pick up signals 
from multiple motor units. 

2.The signal is processed through amplification, rec- 
tification (positive and negative components of the 
signal are made unidirectional), and integration (area 
under curve is computed). The integrated signal pro- 
vides readings in microvolt-seconds and is displayed 
as the EMG biofeedback signal. 

3. The EMG biofeedback signals, in conjunction with 
the patient's voluntary effort, are used to either 
increase or decrease muscle activity to achieve a func- 
tional goal. 


Recording Electrodes 
1. Surface electrodes. 

a. Global detection: signals from more than one 
muscle. 

b. Detection from mostly superficial muscles. 

c. Advantages: easy to apply, acceptable to patient/ 
client. 

d. Disadvantages: detection from mostly superficial 
muscles, frequently from more than one muscle 
group. 

2. Types of surface electrodes/sensors. 

a. Metal electrodes (silver/silver chloride): cup-shaped 
to accommodate conducting gel. 

b. Disposable electrodes: pregelled center with sur- 
rounding adhesive backing. 

c. Carbonized rubber electrodes (reusable): flexible 
to conform to body part. 


3. Needle electrodes/sensors. 
a. Local detection: signals from specific muscle g 
muscle group. 
b. Used primarily for EMG diagnosis or resear ch 
Rarely used for EMG biofeedback. i 


Electrode Application 

1. Electrode selection: select small electrodes (0.02 cem 
for specific muscles (hand, forearm, face); large elec. 
trodes (1 cm) for large muscles or muscle groups, 

2. Electrode placement. 

a. Bipolar technique: two active (positive and nega- 
tive) and one reference (ground) electrode. The 
reference electrode may be placed between or 
adjacent to active electrodes. This minimizes or 
eliminates extraneous electrical activity (noise 
or cross-talk). 

b. Active electrodes are placed on or near motor point 
of targeted muscle or muscle group. 

c. Generally, active electrodes are placed 1-5 cm apart 
and parallel to muscle fibers. Reference electrode is 
placed near treatment site. 

d. Active electrodes are placed close together; mini- 
mizes cross-talk, yields small, more precise signals. 

e. Active electrodes are placed farther apart; yields 
large signals, detection from more than one muscle. 


Procedure 


1. Protocol for increasing muscle activity (motor recruit- 
ment or a shaping-up program). 

a. For weak muscles, begin with electrodes widely 
spaced and biofeedback instrument sensitivity 
high, to increase detection. 

e For a single weak muscle, begin with electrodes 
close together if a more precise signal is desired. 

b. Instruct patient to try and contract muscle (iso- 
metrically for 6-10 sec) to produce an audiovisual 
signal. 

c. As patient's motor recruitment ability improves, 
decrease the sensitivity, making it more difficult to 
produce an audiovisual signal. 

d.Use facilitation techniques (tapping “05% 
facilitation, vibration) to encourage motor unit 
recruitment, if necessary. 

e. Progress from simple to more complex/functional 
movements as patient gains motor control. 

f. Treatment sessions may be from 5-10 minutes t° 
230 minutes, depending on patient tolerance. 

2: Protocol for decreasing muscle activity (muscle relax- 
ation or a shaping-down program). i 
a. Begin with electrodes closely spaced and bio 

feedback instrument sensitivity low to mint 
cross-talk. 

b. Instruct patient to relax, using deep breathing 


or visual imagery to help lower the audiovisu4 
signal. 


ess from low to high sensitivity as Patient 
«ins ability to relax muscle and perform func- 
tional activities. 
Treatment sessions may be from 5-10 Minutes to 
ag minutes, depending on Patient t 


olerance. 
Atend of session, clean patient's skin a 
e 


nd electrodes, 

Criteria for Patient Select 

Biofeedback Training 

1. Good vision, hearing, and commun 

; Good comprehension of simple co 
tration. 


ion for 


ication abilities. 
mMmands, concen- 


3, Good Motor 


4,N 


Planning skills 
‘NO Profound 


SENSOTY oF Proprioceptive logs, 


maenas 
Acknowledgment to John Carlos, jr, PT, PhD, and Elizabeth 
Oakley, pr. DHSc, MSPT 


, for their original contributions in 
formulating this chapter 
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Table 11A-1 


Cryotherapy ° 


Thermotherapy 


INDICATIONS 


Thermotherapy valli 
Indications, Precautions 
and Contraindications — 


Inflammation or pain 

Acute edema 

Muscle guarding or 

temporary spasticity 
uction 

Muscle facilitation 


e Pain or muscle spasm 


e Increase soft tissue 


extensibility 


© Decrease joint stiffness 
e Increase circulation or 


Hydrotherapy ° 


| Ultrasound ° 


| 


——— 


Reference 


* . i eee 4 
1. Cameron, M. (2017). Physical Agents in Rehabilitation: An Evidence-Based Approach to Practice. (5th ed.). St. Louis, MO: Elseviel- 
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metabolism 


Superficial heating or 
cooling 

Water exercise 

Pain or edema control 
Wound care (removal of 
necrotic tissue only) 


Decrease pain or muscle 
spasm 


Increase connective tissue 


extensibility 

Reduce inflammation 
Accelerate rate of tissue 
healing (wound healing) 


PRECAUTIONS 


Superficial nerves or open wounds 
Uncontrolled hypertension 
Altered sensation or mentation 


e Vulnerable patient populations (e.g., 


people with dementia, infants) 


Acute injury 

Impaired circulation 

Vulnerable populations (e.g., people 
unable to communicate) 

Edema 

Implants (metal conducts heat readily) 
Open wounds 

Over topical agents 


Local immersion: decreased 
temperature sensation, impaired 
cognition, recent skin graft 
Full-body immersion (hot water): 
same as local immersion plus poor 
thermoregulation, cardiovascular 
medications, urinary incontinence, 
aquaphobia, and respiratory issues 


Acute inflammation (avoid 
continuous US) 

Breast implants 

Over healing fractures (high-dosage 
is avoided) 

Directly over joint cement or plastic 
components (some texts list joint 
cement and components as contrain- 
dications) 


CONTRAINDICATIONS 


Cold hypersensitivity or intolerance 
Compromised circulation 
Cryoglobulinemia 

Paroxysmal cold hemoglobinuria 
Raynaud's disease 

Regenerating nerves 

At risk for hemorrhaging 

Deep vein thrombosis 

Impaired sensation or mentation 


Irradiation to eyes or reproductive organs 
Pregnancy — avoid full-body heating or any 
heating that could potentially affect the fetus 


e Thrombophlebitis 


¢ Local immersion: maceration, bleeding 


Over malignant tumors 


e Full-body immersion: unstable 


cardiac disorder, bowel incontinence, 
severe epilepsy, suicidal, potential for 
cross-contamination. Avoid full-body 
heating with pregnancy 


te n 


| 
° Impaired circulation, cognition, or sensation 


e High doses of thermal US should be avoided | 


over open epiphyseal plates (nonthermal low- 


intensity US apply with caution) 


Over malignant tumors, thrombophlebitis, 9r 


myositis ossificans 


© Recently irradiated tissue 


© Over the abdomen, low back, uterus, or 


Over or near cardiac pacemakers 


pelvis during pregnancy 
Recently irradiated tissue 
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Table 11B-1 
MODALITY 
Trodion 


Compression 


M, 


ete 


efe 
~N~ence 


Mechanical 


Modality Indications, 


INDICATIONS 


Cervical radiculopathy 
Lumbar radiculopathy 
with radiating pain or 
paresthesia that does 
not have a directional 
preference (extension/ 
flexion) 

Chronic neck pain with 
mobility deficits 


Edema 

DVT prevention 
Venous stasis ulcers 
Residual limb shaping 
Hypertrophic scar 
management 


Restoration or 
maintenance of motion 


PRECAUTIONS 


Significant structural disease 
of the spine 

Pressure from belts is 
hazardous (pregnancy) 

Disc extrusion or sequestration 
Medial disc protrusion 

Pain completely abolishes after 
treatment (check myotome, 
dermatome, and reflexes) 
Patient is unable to tolerate 
prone or supine position 
Claustrophobia 

Altered mentation 

Cervical sling traction with 
TMJ symptoms 


Neuropathy (monitor for 
ischemia) 

Impaired mentation 
Uncontrolled HTN 

Potential compromise of 
superficial nerve 

ABI between 0.5-0.8; 
pressures should not exceed 
27 mmHg for static devices 
and intermittent compression 


devices should be avoided 


Significant bleeding or edema 
Impaired mentation or 


sensation 
Protection of neurovascular 


structures or newly repaired 
tissues n 


Precautions, and 
Contraindications 


CONTRAINDICATIONS 


When motion is contraindicated (e.g., postop 
spinal surgery) 

High-force tractions is avoided with joint 
hypermobility or instability (RA, Marfan’s, 
high relaxin levels during pregnancy, Down 
syndrome) 

Concerns of C1-2 stability fracture (must clear 
the C-spine) 

Peripheralization with traction 

Uncontrolled HTN (for inverse traction) 
Neurologic findings worsen (check strength, 
sensation, and reflexes) 


Underlying cause is unknown 

Active infection or malignancy 

Mechanical intermittent compressions is 
avoided with active DVT, PE thrombophlebitis, 
edema from cardiopulmonary pathology, or 
severe PAD 

ABI less than 0.6 avoid static compression 
Significant hypoproteinemia (<2 mg/ml) 
Situations where limb movement is avoided 


Motion is contraindicated (e.g., unstable 
fracture) 

Infection 

Altered mentation 


Eiki Thrombosis, ABI = Ankle-Brachial Index, HTN = Hypertension, RA = Rheumatoid Arthritis, PE = Pulmonary Embolus, PAD = Peripheral Arterial Disease | 


Mero : 
~ M. (201 7). Physical Agents in Rehabilitation: An Evidence-Based Approach to Practice. (5th ed.). St. Louis, MO: Elsevier. 


Common Applications 
and Parameter 
Adjustments for 
Electrical Stimulation 


Table 11C-1 


Common Applications and Parameter Adjustments for Electrical Stimulation 


| TIME CHARACTERISTICS | 
f | 
| | 
-CONDITION/ DESCRIPTION OF PULSE PULSE F 
| INDICATION TYPE CURRENT FREQUENCY DURATION AMPLITUDE TREATMENT VARIABLES | 
Weakness/ NMES Pulsed biphasic o Tetany e 300-500 psec © Goal: motor e 10 seconds on: 50 
strengthen (most common) (smooth is common facilitation seconds off time helps 
Pulsed monphasic muscle (set to patient amplitude high minimize fatigue 
Burst modulated contraction comfort) enough for visible (shorter ratios are more 
AC (Russian >25-30 è Russian contraction practical, but introduce 
stimulation) pps) stimulation is © Goal: strengthening more fatigue) 
preset amplitude to e Ramp times for comfort 
maximal toleration © 15 min treatment 
| or at least 60% e 10-15 contractions 
: | maximal voluntary © 3 treatment sessions 
| isometric torque per week 
Enduronce/ NMES/ Pulsed current >Tetany See above Submaximal e Progress to longer ON 
| | prevent shoulder FES times to shorter OFF 
subluxation times (1:1 or greater 
poststroke ratios) 
© Treatment times can be 
| increased as tolera 
| DTE : FES Pulsed current Tetany See above Intensity high enough © Often hand or foot 
| facilitat 3; / to accomplish task switches are used t0 
| ages match on/oft yo = 
| ar with task (e.g., go! 
peas NMES Pulsed eoch SP 
| Musc sm ulsed current >Tetany See above Maw 
| (most common) (higher aximal tolerated e Attempting to fatigue 
or Russian regeny = ~ On A a Continuous 
ice) (no off time) 
| g e 10-15 minutes 
| Poi treatment | 
| ain/ Acute TENS Se currentor 80-110 pps 50-100 psec Sensory level a tional TENS | 
l stimulation è Conħnuous for 
wale oi 20-60 minutes 
{Continued} 
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rn Applications and Parameter Adjustments for Electrical Stimulation 


| (Continued) 
TIME CHARACTERISTICS 
DESCRIPTION OF PULSE E 
CURRENT FREQUENCY DURATION AMPLITU 
Pulsed current E 1-5 | } OAN : —— rine Meera ete : eal 
or IFC 0-300 psec Motor level response e Low-rate TENS af 
that causes a © Continuous for 5 
comfortable 30-40 minutes be 
rhythmical muscle M 
A DC g contraction s 
on 
hommat J A NA 1-4 mA (clinical e Caution: Current = 
6% : = models) density [amplitude = 
; Dosage is based on mA)/electrode size 
Delivery ge is | ( Z 
mA/min: (cm2)] should not 
¢ Dose = Current exceed: O 
(mA) x Duration o 0.5 mA/cm? for o 
(min) cathodal electrode 
e Typical dose = o 1.0 mA/cm2 for 
40-80 mA/min anodal electrode 
© See Table 11-7 for 
| commonly used lons 
Wound HVPC Pulsed 30-130 pps Depends on Sensory level Pad placement over the 
Healing/ monophasic waveform stimulation wound: 
Infection and it could © Anode = positive pole 
be preset o Reactivation of the 
e D NA NA © 200-1,000 inflammatory phase 
; = o Epithelial cell 
microamperes = en 
<1000 pAor<ImA < ry Wes negative pole 
o Infection or 
inflammation control 
o Fibroplasia 
(granulation 


formation) in the 
proliferative phase 
è Same current 
density cautions for 
lontophoresis (above) 
when using DC 
¢ Treatment length: 
1-4 hours a day; 
5-7 days a week 


dition. 
* Thi - ; -ons of parameters that might work for a con . : 
This appendix reflects common parameters. There are multiple combinations of pa in areas of impaired sensation, malignant tumors, skin irrita- 


, Fen impaired mentation, 
; ; precautions for all electrical stimulation applications, cardiac NER impair 
; aeei re AE SEE a ee eel neti or near places that might interfere with demand-type pacemakers or other 
Peers See a eile OS disorders, over the carotid sinus, thrombosis or thrombophlebitis, eyes, or in such a manner 
ces, unstable ar mias, untreated epliep 
: = d allow the current to pass through the fetus during Pr ss gat 


. What are the increased and decreased physiological responses to the local application of heat and cold? 


. Which characteristics of ultrasound application affect the depth of penetration and thermal effects? 


Review Questions 


(Answers to all Review Questions and Case Studies are found in Chapter ni 


. What are three health conditions that may benefit from spinal mechanical traction? 


_ What are the contraindications for use of electrical stimulation? 


. Which electrical stimulation characteristics are appropriate to use for wound healing? 
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¢ Study Tactics, 501 


. Gait, 502 
¢ Phases of the Gait Cycle, 502 
¢ Common Gait Deviations: Stance Phase, 504 


+ Common Gait Deviations: Swing Phase, 504 


* Ambulatory Aids, 505 
+ Canes, 505 
¢ Crutches, 505 
¢ Gait Patterns: Use of Assistive Devices, 506 


+ Walkers, 506 | 
¢ Additional Assistive Device Considerations, 506 


* Bariatric Equipment, 506 
* Stairs/Curbs, 507 

* Guarding, 507 

* Locomotor Training, 507 


* Orthotics, 507 
* General Concepts, 507 
* Lower-Limb Orthoses: Components/Termino\oay mao 
* Spinal (Trunk) Orthoses: Components/Termino SOW: S logy, 5n 
* Upper-Limb Orthoses or Splints: Components 
* Physical Therapy Intervention, 512 
* Adhesive Taping, 513 
* General Concepts, 513 
* Prosthetics, 514 
* General Concepts, 514 
* Lower-Limb Prosthetics (LLPs), 514 
* Upper-Limb Prosthetics (ULPs), 517 
* Physical Therapy Intervention, 51 
* Wheelchairs, 520 
* Components, 520 
* Wheelchair Measurements, 522 
* Wheelchair Training, 523 


. Environmental Considerations 


| 


* Appendix 12A: Review 
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> Study Tactics 


ions About Equipment, | 
Cee, and Technologies Comprise i (ian assessment to address gait deviations 
roximately 3% of the NPTE, or a ” pper or lower extremity orthoses (splints, braces) 


need to be reviewed as ervi 
Total of Five to Six Questions AA is well as trunk and cervical 


9 Selection of the best orthotic device to rectify or aid 
the situation, You might have to consider age (pedi- 
atric), occupation/athletics, prior level of function, 
health condition (nerve lesion, post-tendon repair), 
home environment, impairments (tone, joint sta- 
bility), or activity limitations (transfers/gait) 


us On: 

» prosthetics, orthotics, ambulation aids, wheelchairs, 
protective and supportive devices (slings, splints, col- 
lars, etc.), locomotor and gravity-assist devices, trans- 
fer devices, bariatric equipment, robotic exoskeletons, 


ore. Be judicious with the am i 
zarda for the five or ix pE pose ae 1 DECat prihoses worth reviewing include salle foot 
8 orthoses (AFOs), reciprocating gait orthoses (RGOs) 
this large content area! Ukse ti ee d odificati 8 gar c | stabilizati i 
s Different types, functions, components, characteris- braces aa FE 7 yg igi Fai seat 
tics, and use of a variety of prostheses, orthoses, and œ Whestchairs /ambulation aids gira 
upper/lower extremity assistive devices o Wheelchairs include modifications for specific 
¢ Gait cycle. Understanding the phases of the gait cycle health conditions/impairments and activity limita- 
and common gait deviations is fundamental to estab- tions. Focus on components, measurements, modi- 
lishing interventions using prosthetic devices, orthotic fications, propulsion, and prescription. Include 
devices, and ambulation aids powered wheelchairs and bariatric dimensions. 
¢ Prosthetics o Chair modifications for various adult and pediatric 
o Pre-prosthetic examination and management neuromuscular and musculoskeletal conditions 
including phantom limb pain, diminished sen- o Crutches, canes, and walkers and their indications, 
sation, length of the residual limb, wound care, particularly with regards to weight-bearing status, 
positioning and activities, types of prostheses and energy expenditure, and safety 
components (prosthetic feet, suspensions, tempo- e Supportive, protective, gravity-assisted, bariatric 
rary prostheses, etc.) devices wey 
° Prosthetic assessment may include alignment, gait o Pediatric positioning devices (bolsters, pillows) and 
deviations, fit, and prosthetic-related problems standing devices such as the parapodium or stand- 
* Orthotics ig any i í 
o Appropriate use of body-weight support devices 


° Terminology, names, functions, and components of 
orthotic devices 
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Phases of the Gai 
Traditional terminology appears first and refers to points 
in time in the gait cycle; Rancho Los Amigos (RLA) ter- 
minology follows and refers to lengths of time in the gait 
cycle. Because both are in clinical use, readers should be 
familiar with both. These two types of terminologies do 
not always coincide exactly when describing the gait cycle. 


Stance Phase 

1. Heel Strike: the point when the heel of the lead limb 
contacts the ground at the beginning of stance phase. 
Initial contact (RLA): the instant the foot of the lead 
extremity contacts the ground. 


Phase of gait Stance phase 
Single limb support 
Pressure 
distribution 
Rancho Los Initial Loading Mid-stance Terminal 
Amiges Scale contact response stance 
Hip Joint Angle 


(extension = 0°) 45° 


Flexor muscles 


Extensor muscles 


Knee Joint angle 
(extension = 0°) 


flexor muscles 


Joint Angle > 10° ae 5° 5° 


(neutral = 0°) piantar- plantar- dorsi- dorsi- 
Spa 


Dorsifiexor musdes 


Plantar flexor muscies 


JURAS Phases of the gait cycle. 


Muscle activation patterns (see Figure 12-1); 
extensors (quadriceps) are active at heel strike through 
early stance to control a small amount of knee flexion 
for shock absorption; ankle dorsiflexors (e.g., tibialis 
anterior anterior tibialis, extensor hallucis lon 
extensor digitorum longus) control lowering of the 
foot, from heel strike to foot flat. 

2. Foot Flat: the point when the sole of the foot (typi. 
cally forefoot) makes contact with the ground; occurs 
shortly after heel strike. 

Loading response (RLA): the first period of double 
support from initial contact until the contralateral leg 
leaves the ground. 


Swing phase 


Single limb support 
(opposite side) 


Pre-swing Initia! 
swing swing 


Adapted from Susan Standring (Editor-in-Chief). Gray’s Anatomy. 39th ed. 2005. P. 1533. Elsevier Churchill Livingstone. 


er activation patterns: gastrocnemius-soleys 
muscles are active from foot flat through midstance 
5 ically control forward tibial advancement. 

; : the point at which full body weight ; 

Mythe reference or support limb, aeeai 
yidstance (RLA): the contralateral limb leaves the 
ground; body weight is taken and advanced over and 
shead of the support limb; first period of single limb 
ite 
Muscle activation patterns: hip, knee, and ankle 
extensors are active throughout stance to Oppose 
antigravity forces and stabilize the limb; hip exten- 
sors control forward motion of the trunk; hip abduc- 
tors stabilize the pelvis during unilateral stance. 
Gastrocnemius-soleus muscles control forward tib- 
ial advancement, and energy is stored as Achilles 
tendon elongates. 

4. Heel-off: occurs after midstance as the heel of the ref- 
erence or support limb leaves the ground. 

Terminal stance (RLA): the last period of single limb 
support that begins with heel rise and continues until 
the contralateral leg contacts the ground (start of dou- 
ble limb support). 

Muscle activation patterns: peak activity of plantar- 
flexors occurs from heel-off to toe-off and generates 
forward propulsion of the body and swing limb. 
Energy stored in Achilles tendon is released. 

5. Toe-off: the last portion of stance following heel-off, 
when the toe of the stance limb leaves the ground. 
Preswing (RLA): the second period of double support 
from initial contact of the contralateral limb to lift-off 
of the support limb. 

Muscle activation patterns: hip and knee extensors 
(hamstrings and quadriceps) may contribute to for- 
ward propulsion with a brief burst of activity. 


Swing Phase 
1. Acceleration: the first portion of the swing phase from 
toe-off of the reference limb until midswing. : 
Initial swing (RLA): the first portion of the swing 
Phase from toe-off of the reference limb until maxi- 
mum knee flexion of the same extremity. ; 
Muscle activation patterns: forward acceleration of 
the limb during early swing is achieved through the 
brief action of quadriceps; by midswing, the quadri- 
ps is silent and pendular motion is in effect; hip 
xors (iliopsoas) aid in forward limb propulsion. 
2, Midswing: the midportion of the swing phase when 
ihe reference extremity moves directly below the body. 
Midswing (RLA): the portion of the swing phase from 
imum knee flexion of the reference extremity toa 
vertical tibia] position. 
uscle activation patterns: foot clearan 
i contraction of the hip, knee flexors, an 
“xors (dorsiflexors elevate the toe to ! 
farance), 


ce is achieved 
d ankle dor- 
mprove toe 
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3. ; 

Aa eration: the end portion of the swing phase when 

ka hel pat extremity is slowing down in preparation 

he gin swing { RLA): the portion of the swing phase 
‘rom a vertical tibial position of the reference extrem- 

ity to just prior to initial contact. 

aes activation patterns: hamstrings act during 
ate swing to decelerate the limb in preparation for 

heel strike; quadriceps and ankle dorsiflexors become 

active in late swing to prepare for heel strike. 


Pelvic Motion 

1. The pelvis rotates in a transverse plane (relative for- 
ward and backward motion of each side). 

a. The pelvis on the side of the swing limb moves for- 
ward to advance the limb; mean rotation is 4°. 

b. The contralateral side also rotates 4° when it is the 
swing limb (total of 8°). 

2.The pelvis rotates in the frontal plane (lateral pelvic 
tilt 5°), controlled by hip abductor muscles. 

a. The side contralateral to the stance limb drops dur- 
ing loading response. 

3. The pelvis rotates in the sagittal plane (anterior/poste- 
rior tilt). The pelvis is naturally anterior tilted 10°-15° 
and is pulled anterior as the hip flexors reach the end 
range of terminal stance. 

4.The pelvis moves side to side 4 cm, moving toward 
the stance limb during loading response. 


Cadence 
1. The number of steps taken per unit of time. 


2. Mean cadence is approximately 110 steps/minute. 

3. Increased cadence while maintaining the same speed 
is the result of shorter step length. 

4. Running occurs when the period of double sup- 
port disappears, typically at a cadence of 180 steps/ 


minute. 


Step 
1, Step length: the anterior-posterior distance between 


the heel at initial contact on subsequent steps (ipsi vs. 
contralateral, in cm or m). 

2, Step time: the time (s) between initial contact on the 
ipsi and contralateral limb. 

3. Step width: the distance between feet (eg., base of 
support); measured from one heel to the same point 
on the opposite heel (in cm or m). 

a. Normal step width ranges between 2.54 and 
12.7 cm (1 and 5 inches). 

b. Increases as stability demands rise; eg., wide-based 
gait in older adults or very small children. 


Stride 
1. Stride length: the anterior-posterior distance between 
two consecutive contacts of the same limb (in cm or m). 
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> Stride time: the time (s) between initial contact of th 
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same limb on subsequent steps. 


Velocity (Walking Speed) . | 
1. The distance traveled divided by the time required 
(m/sec or miles/hour). . ; 
2. Average walking speed is approximately 1.3 m/s 
(3 miles/hour). | 

3. Affected by physical characteristics: height, weight, 
gender. 2h sites 

4. Decreased with age, physical disability, etc. 


Acceleration/Deceleration 
1. Increase/decrease in walking. 
2. Measured as velocity (rate of change/time). 


Energy Cost of Walking 

1.Commonly measured as normalized rate of con- 
sumption (mL/kg/min) or efficiency relative to dis- 
tance traveled (mL/kp/m). 

2. Average oxygen rate for comfortable walking is 
12 mL/kg < min. 

3. Metabolic cost of walking averages 5.5 kcal/min on 

| level surfaces; energy costs may vary widely depending 
on speed of walking, stride length, body weight, type 
of surface, gradient, and activity (eg, stair dimbing). 

4. Increased energy costs can occur with age, abnormal 

gait (eg. disease, muscle weakness or paralysis, phys- 

_ ical disability), or with the use of functional devices 

(eg, crutches, orthoses, prostheses). 


i; Lateral trunk bending: the result of weak gluteus medius; 
will see bending to the same side as the weakness (Tren- 
delenburg gait); also seen with pain in the hip. 

2. Backward trunk lean: the result of weak gluteus maxi- 
: mus; will also see difficulty going up stairs or ramps. 
igen trunk lean: the result of weak quadriceps 

decreases flexor movement at the knee), hi knee 

_ flexion contractures. es 
4. Excessive hip flexion: the result of weak ip extenso 
i eee bp and/or knee flexors. i F 
7a p extension: the result of tight or spastic 
6. Limited hip flexion: the 
_ Ught extensors. 

7. Abnormal synergistic activity (e.g, stroke with lower 
): excessive hip adduction 


result of weak hip flexors or 


combined with hip and i 

ned with hi extension, plantarflex- 
ion; Scissoring or adducted gait pattern E ti 
cerebral palsy). Tam 


Devices, and Techn 


ologies 


ainful gait): stance time is abbreviate, 

he painful limb, which results in an asymmetri. 
= it patterts the uninvolved limb has a shortened 
pay ‘enath as weight-bearing Occurs sooner than 


normai. 


g. Antalgic gait (p 


eae knee flexion: the result of weak quadri- 


ceps (knee buckles) or knee flexor contracture. 
a. will also see difficulty going down stairs Of ramp 
b. Forward trunk bending can compensate for weak 


quadriceps. | 

2. Hyperextension: the result of a weak quadriceps, plan- 

tar flexion contracture, or extensor spasuaty ( quadri- 
ceps and/or plantar flexion). 


Ankle/Foot 

1. Forefoot initial contact: Often results from weak dor- 
siflexors; spastic or tight plantarflexors; may also be 
caused by a shortened leg (leg length discrepancy). 

2. Foot slap: Forefoot contacts floor with an audible slap 
after initial contact; the result of weak dorsiflexors or 
hypotonia. 

3.Foot flat: Heel and forefoot contact the ground 
simultaneously; the result of weak dorsiflexors, lim- 
ited range of motion {ROM); immature gait pattem 
(neonatal). 

4.Calcaneus gait: Loading predominately on heel 
with excessive dorsiflexion and uncontrolled for- 
ward motion of the tibia: the results of weak plan- 
tarflexors. 

5. Equinus gait: Heel does not touch the ground; the 
result of spasticity or contracture of the plantar flexors. 

6. Supination: Varus calcaneus and excessive lateral load- 
ing of the foot. May occur at initial contact and cor- 
rect at the foot flat with weight acceptance or remain 
throughout stance. Possi le causes: spastic invertors, 

: genu varum. 

7. Hyperpronation: excessive medial contact of foot dur 


Pelvic rotation ( stiff = pel- 
e repul: of weak PES il he 
| tes (eg. stroke). 


cient hip and knee flexion; the result of weak 
‘ip and knee flexors; inability to lift the leg and move 
it forward. . 
| cjrcumduction: the leg swings out to the side (abduc- 

tion/external rotation followed by adduction/internal 
rotation); the result of weak hip and knee flexors. 

Hip hiking (quadratus lumborum action): a com- 
pensatory response for weak hip and knee flexors, or 
extensor spasticity. 

5, Excessive hip and knee flexion (steppage gait): a com- 
pensatory response to shorten the leg; the result of 
weak dorsiflexors (e.g., diabetic neuropathy, fibular 
neuropathy, L4-5 radiculopathy). 

6, Abnormal synergistic activity (e.g., stroke with lower 
extremity flexor synergy): excessive hip flexion/abduc- 
tion, knee flexion with ankle dorsiflexion/inversion. 
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Knee 


1. In exi 
: ae knee flexion: the result of extensor spas- 
ee ty, pain/decreased ROM, or weak hamstrings. 
F cessive knee flexion: the result of flexor spasticity; 
exor withdrawal reflex. 


Ankle/Foot 

1. Foot drop (equinus): the result of weak or delayed con- 
traction of the dorsiflexors or spastic plantarflexors. 

2. Varus or inverted foot: the result of spastic invertors 
(anterior tibialis), weak fibularis longus/brevis, or 
abnormal synergistic pattern (e.g., stroke). 

3. Equinovarus: the result of spasticity of the posterior 
tibialis and/or gastrocnemius-soleus; developmental 
abnormality, 


Po- Ambulatory Aids 
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Indications 

1. Widen base of support to improve balance; providing 
limited stability and unweighting (can unload forces 
on involved extremity by 30%); can be used to relieve 
pain and decrease antalgic gait pattern. 


Types 
1. Wood or aluminum (adjustable with pushpin lock). 
2. Standard, single point cane: handle and shaft may be 
standard (J-shaped) or offset. 
3. Quad cane: four contact points with the ground; pro- 
Vides increased stability but slows gait. 
a. Small-based quad cane (SBQC): useful for stairs. 
b. Wide-based or large-based quad cane (WBQC or 
LBQC): does not typically fit on stairs. 


Cane Measurement 
‘Measure a point 6 inches to the side of the toe 
ulnar styloid or wrist crease to allow for 20°-30° 
elbow flexion. 


s to the 
of 


Gait 
pote held in the hand opposite to the involved 
nity | 
ao-Point gait: cane and involved lower extremity are 
vanced together, followed by the uninvolved lower 


a Dele 
lon ed two-point gait: cane is advanced first, a 
ed by the involved lower extremity, and then 


"ninvolved lower extremity. 


Crutches | 
ANE S 


Indications 

1. Increase the base of support to provide a moderate 
degree of stability. 

2. Provides a way to relieve specific weight-bearing (par- 
tial weight-bearing vs. toe-touch weight-bearing) on 
the lower extremities. 


Types 
1. Axillary crutches: 
a. Provide increased upper-extremity weight-bearing. 


RED FLAG: Prolonged pressure on the axillary pad | 
can result in vascular and/or nerve damage (axillary 


artery/radial nerve). 


2. Forearm (Lofstrand) crutches: 

a. Provide slightly less stability than axillary crutches 
but increased ease of movement, particularly with 
bilateral involvement. 

b. Frees hands for use without dropping the crutch 


(secured by the cuff). 


Axillary Crutch Measurements 

1. Crutches 6 inches in front and 2 inches lateral to the 
feet, axillary pads should sit two to three finger widths 
below the axilla. 

2. Handgrip height should be at the level of the ulnar 
styloid or wrist crease to allow for 20°-30° of elbow 


flexion. 
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3. Crutch/cane tips: made of rubber, approximately 1.5 
inches in diameter; provide suction, minimize slippage. 


Gait Patterns: Use of 
Devices eo 


Two-Point Gait 

1. One crutch and opposite extremity move together, fol- 
lowed by the opposite crutch and extremity; requires 
use of two assistive devices (canes or crutches). 

2. Allows for natural arm and leg motion during gait, 


good support and stability from two opposing points 
of contact. 


Three-Point Gait 

1. Crutches and involved lower extremity are advanced 
together, followed by the uninvolved limb. 

2. Indicated for use with involvement of one extremity; 
e.g., lower extremity fracture. 


Delayed Three-Point Gait 
1. Crutches advanced first followed by the involved 
lower extremity; then uninvolved lower extremity. 


2. Indicated when patient requires increased stability 
and slower movement. 


Four-Point Gait 

1. One crutch is advanced forward, followed by the con- 
tralateral lower extremity, then the second crutch is 
advanced forward, followed by that contralateral limb. 

2. Used with bilateral lower extremity involvement. 


Swing-to Gait 
1. Crutches advanced first, and lower extremities swing 
forward to meet the crutches. 


2. Used on non-weight-bearing status or bilateral lower 
extremity involvement. 


Swing-Through Gait 
1. Crutches advanced first, lower extremities swing for- 
ward beyond the point of crutch. 


2. Used in non-weight-bearing status or bilateral lower 
extremity involvement. 


Indications 


1. Widen base of support, providing increased lateral 
and anterior stability over canes or crutches. 

ob Reduce weight-bearing on one or both lower extrem- 
ities. 

3. Frequently prescribed for patients with debilitat- 
ing conditions, poor balance, or lower extremity 


injury when use of crutches is precluded; e.g., elderly 
patients, poor balance. r 

4, Negative features include no reciprocal arm swin 
flexed posture, and encourages a step-to gait pattem 


of Walkers 

PAA four legs, typically able to fold to facilitate 
mobility in the community, storage in cars, etc. 

2, Wheeled (rolling): available with either two or four 
wheels (four wheels require hand brake to provide 
added stability in stopping); facilitates walking as a 
continuous movement sequence (step-through gait 
pattern); allows for increased speed. 

3. Hemi walker: modified for use with one hand only. 


Measurement 

1. Hand grip height should be at the level of the ulnar 
styloid or wrist crease to allow for 20°-30° of elbow 
flexion. 


Weight-Bearing Status 

1. Non-weight-bearing (NWB) = no weight-bearing is 
permitted on the affected extremity. 

2.Touch or toe-touch weight-bearing (TWB) = only the 
toes of affected lower extremity should contact the 
floor to allow only minimal weight-bearing for bal- 
ance purposes. 

3. Partial-weight-bearing (PWB) = a percentage of the 


patient's weight (e.g., 50% PWB) is allowed through 
the affected extremity. 


4. Full-weight-bearing (FWB) = there is no restriction of 
the amount of weight allowed through the extremity 
during activities, 

Platforms 


l. Allows weight-bearing on the forearm; used for 
patients who are unable to bear weight through their 
hands; e.g., patients with arthritis. 


2. Can be added to crutches or walkers. 


Crutch/Cane Tips 
1. Made of rubber; must be mai 


ntained for safety to pro 
vide suction and minimize s 


lippage. 
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3 PENGE of obesity in Chapter 8. 
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capacity and ee available for increased weigh 


3. Heavy-duty mechan 


i ical lifts avai ist with 
patient transfers, s available to assi 


gtairs/Curbs — 


nt: the uninvolved lower extremity ascends the 
1, ASCE Arst, followed by the assistive device and the 
ved lower extremity together. 
A assistive device descends the step first, with 
rai involved extremity or followed by the involved 
mity. The univolved lower extremity then follows 
to the lower step. . 
} Mnemonic devices to teach patient: “The good go up, 
‘the bad go down.” “Up with the good, down with 


the bad.” 


invol 


OT ee 
Guarding 


indications 
1. Protects the patient from falling. 
2. Requires the use of a gait belt for initial training of 


most patients. 


Procedure 
1, Level surfaces: stand slightly behind and to one side, 
typically on the more involved side. 
2 Stairs: therapist is always positioned below the patient. 
a. Ascent: stand behind and slightly to the involved 
side. 
b. Descent: stand in front and slightly to the involved 
Side. 
3. Sit-to-stand transfers. 
a. Stand to one side and slightly behind the patient. 
b. Increased levels of assistance may require therapist 
to stand in front of patient. 


Locomoto Trainor 
co eae eae pe 


Conventional Over-Ground Training 

! Depends on an observational gait assessment. 

*Manual or verbal cues are used to provide input or 
guidance., 
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3, Often starts in parallel bars or other safe setting (e.g, 
body weight support). 

4, Support and cues, in form of augmented and visual 
(mirror) feedback, are progressively decreased. 


Body Weight Supported (BWS) and 

Treadmill Training (TT) 

1. BWS: overhead harness or pressured air chamber are 
used to support body weight. 

a. Initially, support is high (e.g., 40% of body weight) 
and is progressively decreased. 

b. BWS is contraindicated if it significantly interferes 
with gait cycle (e.g., unable to achieve flat foot dur- 
ing stepping). 

2. Progressive treadmill training. 

a. Progresses from treadmill walking with slow speeds 
(e.g., 0.6-0.8 mph) to faster, near-normal walking 
speeds (e.g., 2.6-2.8 mph). 

b. Progresses from level walking to slight incline 
walking. 

c. Progresses from treadmill walking to overground 
walking. 

3. Manual assistance. 

a. Level of assistance decreases as training progresses 
(maxA, to modA, to minA, to no assistance). 

b. Assistance can include hands on pelvis (assisted 
pelvic motions) and hands on lower extremity 
(assisted stepping). 


Robotic-Assisted Walking 

1. An exoskeletal frame with motorized, fitted braces is 
used with patients with complete SCI; braces support 
both LEs and part of upper body. 

a. A backpack containing a computer and power sup- 
ply is worn. Computer program controls hip and 
knee motions. 

b. Crutches or walker are required. 

2. Single robotic leg brace: assists walking in individuals 
with single limb paralysis (e.g., chronic stroke). 

3. Often paired with BWS and TT. 

4. Progression is to overground walking. 

5. High cost limits availability of devices. 


| Used RA Rigid or Semi-Rigid Device 
ds reduce functional loss due to weak, painful, 


2. Su d, or deformed joint. aes 


ae accommodates, or protects a joint OF 


3. Restricts or facilitates motion. 
4. Corrects alignment. 


Three-Point Pressure Principle 

1. Forms the mechanical basis for orthotic correction. 

2.A single force is placed at the area of deformity or 
angulation; two additional counterforces act in the 


opposing direction. 
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Splint 
1. Colloquial term to describe a temporary device that 
may serve the same functions. 


2. Materials generally not as durable or able to with- 
stand prolonged use. 


Device Fitting and Alignment 

1. Correct alignment permits effective function. 

2. Limb alignment maintained or corrected to prevent 
further deformity. 

3. Restrict or assist motion using rigid blocking or 
spring-like elements. 

4. Transfer load to alternate structures. 

5. Reduce pain and/or minimize forces by transferring 
them away from pressure-sensitive tissues. 

6.Proper device alignment minimizes movement 
between limb and orthoses (e.g., pistoning) and facil- 
itates proper device function. 


Lower-Limb Orthoses: — 
Components/Terminology 


Shoes 

1.The foundation for an orthosis; can substantially 
influence orthosis function. 

2. Often used to provide support or cushioning, includ- 
ing reducing areas of localized high pressure. 

3. Traditional leather orthopedic shoes or athletic 
sneakers can be worn with orthoses; attachments can 
be external (to the outer part of a leather shoe's sole) 
or internal (a molded shoe insert). 

4.Components include upper, heel counter, midsole, 
insole, outsole, vamp, toe box. 

5. Blucher opening: has vamps (the flaps contain the 
lace stays) that open wide apart from the anterior 
margin of the shoe for ease of application. 

6. Bal (Balmoral) opening: has stitched down vamps, 
not suitable for orthotic wear. 


Foot Orthosis (FO) 

1. Classified as accomodative or corrective. Accomoda- 
tive is used for fixed deformities and used to redistrib- 
ute forces, whereas corrective is used to modify closed 
kinetic chain motion and loading. 

2. Posting may be placed at the forefoot or hindfoot, 
medially or laterally, intrinsically or extrinsically, to 
influence motion. 

3. Soft inserts (i.e., viscoelastic plastic or rubber pads 
or relief cut-outs) reduce areas of high loading, 
restrict forces, and protect painful or sensitive areas 
of the feet. 

a. Metatarsal pad: located posterior to metatarsal 
heads; moves pressure from the metatarsal heads 


to the metatarsal shafts; allows more push-off in 
weak or inflexible feet. 


b. Cushion heel: cushions and absorbs forces at heej 
contact; used to relieve strain on plantar fascia ip 
plantar fasciitis. 

c. Heel-spur pad. 

4. Longitudinal arch supports: prevent depression of the 
subtalar joint and correct for pes planus (flat foot), 
flat foot can be flexible or rigid. 

a. UCBL (University of California Biomechanics Lab- 
oratory) insert: a semirigid plastic molded insert to 
correct for flexible pes planus. 

b. Scaphoid pad: used to support the longitudinal arch, 

5. Posting. 

a. Rearfoot posting: alters the position of the subtalar 
joint (STJ), or rearfoot, from heel strike to footflat. 
Must be dynamic, control but not eliminate ST 
motion. 

e Varus post (medial wedge): limits or controls 
eversion of the calcaneus and internal rotation of 
the tibia after heelstrike. Reduces calcaneal ever- 
sion during running. 

e Valgus post (lateral wedge): controls calcaneus 
and subtalar joints that are excessively inverted 
and supinated at heel strike. 

b. Forefoot posting: supports the forefoot. 

e Medial wedge prescribed for forefoot varus. 

e Lateral wedge prescribed for forefoot valgus. 


RED FLAG: Insensitive foot—avoid modifications 
such as heel lifts, or rocker bars, which may increase 
localized forefoot pressures. 


6. Heel lifts (or heel platform). 


a. Accommodates for leg length discrepancy; can be 
placed inside the shoe (up to 7/s inch) or attached 
to the outer sole. 


b. Accommodates for limitation in ankle joint dorsi- 
flexion. 
r; Rocker bar: located proximal to metatarsal heads; 
improves weight shift onto metatarsals. 
8. Rocker bottom: builds up the sole over the metatarsal 
heads and improves push-off in weak or inflexible feet 


Ankle-Foot Orthosis (AFO) 

1. Typically consists of a foot plate, ankle joint or strut 
and a proximal cuff or leg band below the knee. 

2. Either custom-molded or off-the-shelf. Can be fab- 
ricated using many different materials including 


leather, thermoplastics, steel, carbon fiber, foam 
plastic, or rubber, 


3. Foot plate and stirrup. 


a. Foot plate: generic or custom-molded geomelly: 


Extends to metatarsal heads or full length to tips 
of toes. 


b. Stirrup: a metal attachment riveted to the sole of 
the shoe; split stirrups allow for shoe interchange 


solid stirrups are fixed permanently to the shoe and 
provide for maximum stability. 

p General YPP culating AFO (H 
, Hinged/articulating AFO (H/AAFO): single axis of 

rotation, allows motion in sagittal plane while con- 
rolling motion tn other planes. 

free motion: little or no resistance to PF or DE 

helps maintain alignment and M/L stability. 

» Examples: posterior tibial tendon dysfunction 
(PTTD), frontal plane instabilities of subtalar, 
and/or talorcrural joint. 

c Dorsiflexion assist: dynamic DF assist, primarily 
for weak DE, limited resistance to PE Assist toe 
dearance during swing phase and help control PF 
at initial contact (e.g., posterior leaf spring [PLS] 
orthosis with narrow plastic posterior strut or light- 
weight carbon fiber off-the-shelf orthosis). 

d.Plantarflexion stop: blocks PF motion, allows free 
DE for weak DF or tight PE typically block PF at 90°. 

e. DF stop: blocks DF motion, allows free PE for indi- 
viduals with weak plantarflexors. 

f. Static or solid ankle AFO: provides maximum sta- 
bility and control of the ankle, ankle positioned in 
a preferred alignment, assist swing clearance and 
prepositioning. Leather lacer is an example of a 
static AFO. 

g. Ground reaction AFO (GRAFO): controls forward 
progression of the tibia, primarily for PF weak- 
ness, can influence the knee by decreasing extensor 
moment during stance, resist DF at the ankle. 

h. Patellar tendon bearing AFO (PTBAFO): unloads 
the distal limb, primarily for PF weakness, anterior 
shell with weight-bearing capabilities, shelf trans- 
fers force to the medial tibial flare, patellar tendon 
bar-like prosthetic socket. 

i Charcot restraint orthotic walker (CROW) boot: 
immobilizes and protects the foot and ankle; 
includes a rocker bottom and custom-molded insert. 
* An alternative to total contact casting in individu- 

als with diabetes mellitus. 
* Eliminates shear forces on the plantar surface. 


kJ 


Knee-Ankle-Foot Orthosis (KAFO) i 
orthosis that controls motion at the ankle, knee, an 
oot. 


Can be difficult to align and adds weight to the limb. 
Knee 


L. Kn Components 
èe controls, 

* Hinge joint: provides mediolateral and hyperexten 
sion control while allowing for flexion and exten" 
: the hinge is placed posterior to the ee 
ing line (trochanter-knee-ankle [TKA] 7 A 
assists extension, stabilizes knee duning a. 
‘tance; patients may have difficulty OP aa 

Where knee may flex inadvertently. 
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b. Locks, 


: eng ring lock: ring drops over joint when knee 
sin full extension to provide maximum stability; 
a retention button may be added to hold the ring 


lock up, permitting gait training with the knee 
unlocked 


* Pawl lock with bail release: the pawl is a spring- 
loaded posterior projection (lever or ring) that 
allows the patient to unlock the knee by pulling 
up or hooking the pawl on the back of a chair 
and pushing it up; adds bulk and may unlock 
inadvertently with posterior knee pressure. 

c. Knee stability. 

e Sagittal stability achieved by bands or straps used 
to provide a posteriorly directed force. 

o Anterior band or strap (knee cap): attaches by 
four buckles to metal uprights; may restrict sit- 
ting, increases difficulty in putting on KAFO. 

o Anterior bands: pretibial or suprapatellar or both. 

e Frontal plane controls: for control of genu varum 
or genu valgum. 

o Posterior plastic shell. 

o Older braces utilize valgum (medial) or varum 
(lateral) correction straps, which buckle around 
the opposite metal upright; less effective as 
controls than plastic shell. 

2. Thigh bands. 

a. Proximal thigh band. 

b. Quadrilateral or ischial weight-bearing brim: 
reduces weight-bearing through the limb. 

e Patten bottom: a distal attachment added to 
keep the foot off the floor; provides 100% 
unweighting of the limb; a lift is required on the 
opposite leg, e.g., used with Legg-Calvé-Perthes 
disease. 

3. Specialized KAFOs. 

a. Oregon orthotic system: a combination of plastic 
and metal components allows for triplanar control 
in three planes of motion (sagittal, frontal, and 
transverse). 

b. Fracture braces: a KAFO device with a calf or thigh 

shell that encompasses the fracture site and pro- 
vides support. 
Functional electrical stimulation (FES) orthosis: 
orthotic use and functional ambulation are facili- 
tated by the addition of electrical stimulation to 
specific muscles; the pattern and sequence of 
muscle activation by portable stimulators is con- 
trolled by an externally worn miniaturized com- 
puter pack; requires full passive range of motion 
(PROM); good functional endurance; in limited 
use with individuals with paraplegia, drop foot, 
also scoliosis. 


ding frames. 
3 ening frames: allows for standing without crutch 


support; may be stationary or attached to a wheeled 
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mobility base (e.g., used with some patients with 
SCI). Provides for the benefits of weight-bearing 
and upright posture (e.g., reduced bone loss, sup- 
ports vascular, bladder function, etc.). 


Specialized Knee Orthosis (KO) 
1. Articulated KO: controls knee motion and provides 
added stability. 
a. Postsurgery KO protects repaired ligaments from 
overload. 
b. Functional KO is worn long term in lieu of surgery 
or during selected activities (sports competitions). 
c. Examples include Lenox Hill, Pro-AM, Can-Am, 
Don Joy. 
2. Swedish knee cage: provides mild control for exces- 
sive hyperextension of the knee. 
3. Patellar stabilizing braces. 
a. Improve patellar tracking; maintain alignment. 
b. Lateral buttress (often made of felt) or strap posi- 
tions patella medially. 
c. Acentral patellar cutout may help positioning and 
minimizes compression. 
4. Neoprene sleeves. 
a. Nylon-coated rubber material. 
b. Provide compression, protection, and propriocep- 
tive feedback. 
c. Provide little stabilization unless metal or plastic 
hinges are added. 
d. Retains body heat, which may increase local circu- 
lation. 
e. Acentral cutout minimizes patellar compression. 
f. Can be used in other areas of the body, such as 
elbow, thigh, and so on. 


Hip-Knee-Ankle-Foot Orthosis (HKAFO) 

1. Provides control for lower extremity joints at and 
above the ankle. Can consist of a hip joint and pelvic 
band added to a KAFO. 

2. Hip joint: typically a metal hinge joint. 

a. Controls for abduction, adduction, and rotation. 
b. Controls for hip flexion when locked, typically 
with a drop ring lock. 

3. Pelvic attachments: a leather-covered, metal pelvic 
band; attaches the HKAFO to the pelvis between the 
greater trochanter and iliac crest; adds to difficulty in 
donning and doffing; adds weight and increases over- 
all energy expenditure during ambulation. 


Specialized Trunk-Hip-Knee-Ankle-Foot 

Orthosis (THKAFO) 

1. Contains a trunk band added to a HKAFO. 

2. Reciprocating gait orthosis (RGO): utilizes plas- 
tic molded solid-ankle orthoses with locked knees, 
plastic thigh shells, a hip joint with pelvic and trunk 
bands; the hips are connected by steel cables, which 


allow for a reciprocal gait pattern (either four-point 
or two-point); when the patient leans on the support. 
ing hip, it forces it into extension, while the Opposite 
leg is pushed into flexion; allows limb advancement 


Specialized Lower Limb Devices 

1. Denis Browne splint: a bar connecting two shoes thar 
can swivel; used for correction of pes equinovarys 
(club foot) or developmental hip dysplasia (DDH), 

2. Frejka pillow: keeps hips abducted; used for hip dys- 
plasia or other conditions with tight adductors in 
young children. 

3. Toronto hip abduction orthosis: abducts the hip; used 
in treatment of Legg-Calvé-Perthes disease. 


Spinal (Trunk) Orthoses 
Components/Terr 
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Lumbosacral Orthosis (LSO) 
1. Controls or limits lumbosacral motions. 
2. Flexible LSO—corset. 

a. Uses abdominal compression to increase intra- 
abdominal pressure. 

b. Provides tactile reminder for postural correction. 

c. Indications: low back pain, compression of abdom- 
inal incision, respiratory assist in individual with 
spinal cord, sacroiliac support for pregnancy, post- 
operative protection, etc. 

3. Rigid LSO—shell (custom or off-the-shelf). 

a. Uses three-point pressure system, intra-abdominal 
pressure and total contact to control flexion, exten- 
sion, and lateral flexion of lumbar and sacral spinal 
segments. 

b. Provides tactile reminder for positioning. 

c. Trimlines/fitting: 

* Anterior: below the xiphoid process to symphysis 
pubis. 

° Posterior: below the inferior angle of scapula to 
sacto-coccygeal junction. 

d. Indications: postop protection, stenosis, low back 
pain, spondylolisthesis, etc. 


Thoracolumbosacral Orthosis (TLSO) 
1. Controls or limits thoracic and lumbosacral motions. 
2. TLSO shell (custom or OTS). 

a. Uses three-point pressure system, intra-abdominal 
pressure, and total contact to control flexion, exte 
sion, lateral flexion, and rotation of the thorad 
lumbar, and sacral spinal segments. 

b. Trimlines/ fitting: 


: ee distal to the sternal notch to symphysis 
pubis. 


* Posterior: distal to spine of scapula to sacto-coe 
cygeal junction. 


_ndications: postop protection, stable vertebral 
Č acture, scoliosis (with additional thoracic pad to 

counter spinal curve), spinal cord injury, ete, 

+ antetion control TLSO Jewett orthosis or cruciform 

galri spinal hyperextension (CASH) orthosis (both 

available OTS). : 

„lhes three-point pressure system and tactile 
reminders to control primarily flexion of thoracic 
and lumbar spinal segments, 

b Fitting: sternal pad just distal to sternal notch, 
pubic pad just proximal to symphysis pubis, poste- 
rior pad over the thoracolumbar junction, 

c Indications: thoracolumbar anterior vertebral com- 
pression fractures, 


Cervical Orthosis (CQ) 
1. Soft collar. 

a. Provides minimal levels of control of cervical 
motion. 

b. Provides tactile reminder for postural correction. 

c Indications: cervical pain, whiplash, cervical weak- 
ness, etc. 

2.Semirigid (e.g, Miami J or Philadelphia collars): 

a. Uses three-point pressure system and tactile cues to 
control flexion, extension, lateral flexion, and rota- 
tion of cervical spinal segments. 

b. Trimlines/fitting: 

* Anterior: mandible to sternal notch. 
e Posterior: occiput to T1. 

€ Indications: postop protection, stable cervical ver- 

tebral injury, whiplash, ete. 
3. Rigid-halo orthosis: 

à Provides maximal control of all cervical motion 
with halo attachment to the skull, four uprights 
connect from the halo to thoracic jacket. 

b. Indications: unstable cervical vertebral fracture, 
Spinal cord injury. 

t. Minerva orthosis/cervical thoracic orthosis (CTO). 

a Has a semi-rigid cervical collar connected to a tho- 
racic jacket via metal uprights. 

- Provides good control of all cervical motions. 

© Indications: stable cervical and upper thoracic frac- 

and fusions. 


Seals of 

= 

2 Mobilization. 

3. Com. On/support. 

4, ea or prevention of deformities. ; 

5. Serve tute for weak or absent upper extremity function. 
as a base of attachment for ADL equipment. 


Upper Extremity Orthoses/ 


Orthotics 611 


Wrist Cock-Up Splint 

L.An antetior or palmar splint that contains forearm 
and metacarpals, May include phalanges as well If 
heeded for positioning. 

2, Wrist can be held in neutral or in 10°-20° wrist 
extension, 

3. For weak or absent hand strength: orthosis should 
support the full hand phalanges slightly flexed and 
with thumb in partial opposition and abduction. 

4, For wrist pathologies: trim lines should be at the dis- 
tal palmar crease and thenar crease to maximize hand 
function, 

5. Used for patients with rheumatoid arthritls, fractures 
of carpal bones, Colles’ fracture, carpal tunnel syn- 
drome, stroke with paralysis, etc. 


Thumb Spica Splint 

1. A hand-based splint designed to immobilize the first 
carpometacarpal joint. 

2.Thumb positioned in partial opposition and abduc- 
tion with thumb interphalangeal joint left free for 
maximal function. 

3. Hand-based: used for first CMC arthritis. 

4, Forearm-based: used for scaphoid fracture, scaphoid- 
lunate instability, de Quervain’s, etc. 


Dorsal Wrist Splint 

1. Frees the palm for feeling and grasping through use 
of grips that curve around over the second and fifth 
metacarpal heads. 

2. Allows attachment of dorsal devices (ie, rubber 
bands) to form a dynamic device. 

3. Used for flexor tendon repairs. 


Airplane Splint 

1. Positions the patient's arm out to the side at 90 degrees 
of abduction, with elbow flexed to 90 degrees. 

2. The weight of the outstretched arm is borne on a pad- 
ded lateral trunk bar and iliac crest band. 

3, A strap holds the device across the trunk. 

4, Used to immobilize the shoulder following fracture or 
burn injury to prevent contracture of the axillary region. 


Tenodesis Splint 

1. Assists patients in use of wrist extensors to approxi- 
mate the thumb and forefingers (grip) in the absence 
of active finger flexion. 

2. Facilitates tenodesis grasp in patients with quadriplegia. 


Finger Splints 

1. Mallet finger: palmar DIP gutter splint to support dis- 
tal phalange. 

2. Boutonniere’s deformity: palmar PIP gutter splint to 
support middle phalange. 

3. Swan neck deformity: ring splints over PIP joint to 
prevent PIP hyperextension, 
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Physical Therapy Interven: tion 


Orthotic Clinic Team 
1. Physical therapist. 

2. Physician. 

3. Orthotist. 

4. Occupational therapist. 


Examination 
1. Preorthotic assessment and prescription evaluate: 

a. Joint mobility. 

b. Sensation. 

c. Strength. 

d. Motor control. 

e. Functional abilities. 

f. Cognitive status. 

2. Orthotic prescription considerations: 

a. Patient's abilities and needs. 

e Level of impairments, activity limitations, and 
participation restrictions. 

e Status: Consider whether the patient's condition 
is stable or progressive. 

b. Level of function, current lifestyle. 

è Consider whether the patient is going to be a com- 
munity ambulator versus a household ambulator. 

ə Consider recreational and work-related needs. 

e Cost vs. benefit of orthotic. 

c. Overall weight of orthotic devices vs. the strength 
and energy capabilities of patient. Some individu- 
als abandon their orthoses quickly in favor of 
wheelchairs because of the high-energy demands 
of ambulating with orthoses; e.g., patients with 
high levels of paraplegia. 

d. Manual dexterity, mental capacity of the individ- 
ual. The donning and use of devices may be too 
difficult or complicated for some individuals. 

e. Pressure tolerance of the skin and tissues. 

f. Use of a temporary orthosis to assess likelihood 
of functional independence, reduce costs; e.g., 
patients with high levels of paraplegia. 

3. Orthotic check-out to ensure proper fit and function 
of the orthosis. 

a. Static assessment. 

e Ensure alignment of lower limb orthosis joints 
with anatomical joint axes. 

e Check skin and bony prominences for pressure 
intolerance; look for areas of redness that do not 
blanch or remain discolored after an extended 
time, blisters, signs of friction, etc. 

b. Dynamic assessment. 

© Assess fit of the orthosis and its effect on function 
during activities of daily living (ADLs) and func- 
tional mobility skills (e.g., sit-to-stand). 
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o Assess fit of the orthosis and its effect on function 
during gait. 


Orthotic Training 
1. Instruct the patient in procedures for routine skin 
inspection and care. 


RED FLAG: Check for impaired sensation and areas of 
excessive pressure. This is important for all patients 
but critical for patients with impaired neurovascular 
status (e.g., diabetic neuropathy). 


2. Ensure orthotic acceptance. 
a. Patient should clearly understand functions, limi- 
tations of an orthosis. 
b. Can use support groups to assist. 
3.Teach proper application (donning/doffing) of the 
orthosis. 
4. Teach proper use of the orthosis. 
a. Balance training. 
b. Gait training. 
c. Functional activities training. 
5. Reassess fit, function, and construction of the orthosis 
at periodic intervals; assess habitual use of the orthosis. 
6. Teach procedures for routine maintence of device. 


Selected Orthotic Gait Deviations 

1. Lateral trunk bending: patient leans toward the 
orthotic side during stance. Possible causes: KAFO 
medial upright too high; insufficient shoe lift; hip 
pain, weak or tight abductors on the orthotic side; 
short leg; poor balance. 

2. Circumduction: during swing, leg swings out to the 
side in an arc. Possible causes: locked knee; exces- 
sive plantar flexion (inadequate stop, plantar flexion 
contractures); weak hip flexors or dorsiflexors. All 
of these could also cause vaulting (rising up on the 
sound limb to advance the orthotic limb forward). 

3. Anterior trunk bending: patient leans forward during 
stance. Possible causes: inadequate knee lock; weak 
quadriceps; hip or knee flexion contracture. 

4, Posterior trunk bending: patient leans backward dur 
Ing stance. Possible causes: inadequate hip lock; weak 
gluteus maximus; knee ankylosis. 

5. Hyperextended knee: excessive extension during 
stance. Possible causes: inadequate plantar flexion 
stop; inadequate knee lock; poor fit of calf band (t00 
deep); weak quadriceps; loose knee ligaments 2 


extensor spasticity; pes equinus. 


6. Knee instability: excessive knee flexion during stance 


Possible causes: inadequate dorsiflexion stop; inat: 
quate knee lock; knee and/or hip flexion contracture 
weak quadriceps or insufficient knee lock; knee pa!” 


mot slap: foot hits the ground during early stance. 

“ possible causes: inadequate dorsiflexor assist; inad 
equate plantarflexor stop; weak dorsiflexors, 

p Toes first: on-toes posture during stance, Possible 

auses: inadequate dorsiflexor assist; Inadequate 

lantarflexor stop; inadequate heel lift: heel pain, 

extensor spasticity; pes equinus; short leg. 

9, Flat foot: contact with entire foot. Possible causes: 
inadequate longitudinal arch support; pes planus, 

10, Pronation. excessive medial foot contact during 


stance, valgus position of calcaneus, Possible causes: 


> Adhesive Taping 
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hapa plane malallgnment; weak invertors: pes 

Teste spasticity; genu valgum. 

‘Oiplnation: excessive lateral foot contact during 
stance, varus position of the calcaneus, Possible 
causes: transverse plane malalignment; weak evert 
Ors; pes varus; genu varum, 

12, Excessive stance width: patient stands or walks with 
a wide base of support. Possible causes; KAFO height 
of medial upright too high; HKAFO hip joint aligned 
In excessive abduction; knee is locked; abduction 
contracture; poor balance; sound limb is too short. 


Purpose 

|.Limit ROM of specific joints. 

2, Support injured body segment. 

3.Secure protective devices such as felt, foam, gel, or 
plastic padding, orthoplast, or plastazote. 

4. Keep dressings and bandages in place and secure. 

5. Preventive support for a joint that is at risk. 

6.Realign position and reduce pain; e.g, McConnell 
treatment for patellofemoral pain. 

?.May enhance proprioception. 

8. Elastic therapeutic tape (e.g, Kinesio tape) is an acrylic 
adhesive backed with an elastic strip. It is used with ath- 
letes and others with impairments ostensibly to allevi- 
ate pain, enhance performance, relax muscles, support 
muscles, and reduce inflammation. Research has shown 
limited evidence of benefit except for reducing pain. 


Preparation 


"fatto be taped should be properly positioned and 
Supported, 
3 “ct appropriate type and width of tape. 
“(ody hair should be shaved, skin should be clean. 
4. am underwrap or stockinet may be used. 
tial Seay pads should be placed over areas of poten- 
ar lister formation from friction, e.g; heel and lace- 
toi on the foot. ‘ 
Or pa dressings should be applied over woun 
6.91: 1 Conditions to be covered by the tape. 
‘ne, adherent such as benzoin should be applied to 
mi a hesion of the tape and to aid in toughen- 
e skin to decrease irritation. 


Application 

1. If the part has not been previously injured, it should 
be taped in a neutral position, 

2, Injured ligaments should be held in a shortened 
position. 

a. Lateral or inversion ankle sprains should be taped 
in an everted position, 

b. Tape should follow body contours and be applied 
primarily from medial to lateral in the case of an 
inversion sprain. 

3, Tape should be applied with even pressure, and with 
overlap of previous tape strip by one-half. 

4, Circular strapping should be applied very cautiously 
due to potential circulatory compromise. 

5, Avoid creases and folds. 

6. If tape is too tight, adjust by removing or modifying 
strips or reapply. 

7, Elastic therapeutic tape is applied in a variety of 
configurations according to manufacturer's specifi- 
cations. 


Complications 


RED FLAGS: 

e Allergic reactions to the tape. 

e Skin irritation. 

ə Reduced circulation. 

| o If tape is too tight, it might compromise the ability 
of the patient to perform the skill intended. : 

ə Tape may lose its effectiveness in an hour or so, _ 
and may need to be reapplied. | 
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General Concepts 


Prosthesis 


1. A replacement of a body part with an artificial device; 
an artificial limb. 


Levels of Amputation 

1. Transmetatarsal amputation: partial foot amputation. 

2. Ankle disarticulation (Syme’s): amputation through 
the ankle joint; heel pad is preserved and attached to 
distal end of tibia for weight-bearing. 

3. Transtibial amputation: below-knee (BK) amputa- 
tion; ideally, 20% -50% of the tibial length is spared; 
short transtibial is <20% of tibial length. 

4. Knee disarticulation: amputation through the knee 
joint; femur is intact. 

5. Transfemoral amputation: above-knee (AK) ampu- 
tation; ideally 35%-60% of the femoral length is 
spared; short transfemoral is <35% of femoral length. 

6.Hip disarticulation: amputation of entire lower 
limb, pelvis is preserved. 

7. Hemipelvectomy: amputation of entire lower limb, 
lower half of the pelvis is resected. 

8. Hemicorporectomy: amputation of both lower 
limbs and pelvis below L4, L5 level. 

9. Transradial amputation: below-elbow (BE) ampu- 
tation. 

10. Elbow disarticulation: amputation through the elbow 
joint. 

11. Transhumeral amputation: above-elbow (AE) ampu- 
tation. 

12.Shoulder disarticulation: amputation through the 
shoulder joint. 


Components 

1. All prosthetic devices contain a socket and terminal 
device with varying components in between. 

2. Sockets are custom-molded to the residual limb; total 
contact is desired, with the load distributed to all tis- 
sues; assists in circulation and provides maximal sen- 
sory feedback. 

a. Functions to: 

e Contain the residual tissues. 

è Provide a means to suspend the prosthetic limb. 

e Transfer forces from the prosthesis to the residual 
limb. 

b. Selective loading: pressure-tolerant areas are built 
up to increase loading, while pressure-sensitive areas 
are relieved to decrease loading (i.e., relief for bony 
prominences, nerves, and tendons), 


c. Liners. 

e Used in every suspension system except anatomi. 
cal suction. 

e Comprised of silicone or gels to protect the resid. 
ual limb and minimize the shear forces between 
the socket and the skin. 

d. Socks. 

e Socks are used to accommodate changes in yo}. 
ume in the residual limb. 

e Increase the number of sock plies when limb vol- 
ume is decreased. 

e Decrease the number of sock plies when limb 
volume is increased. 

e Excessive thickness of socks (>15 ply) can alter fit 
and weight-bearing ability of the socket. 

3. Terminal device (TD). 
a. Provides an interface between the amputee’s pros- 
thesis with the external environment. 
b. Lower-limb prosthesis: TD is a foot. 
c. Upper-limb prosthesis: TD is a hook or hand. 


1 2S aaa 
oe 


Partial-Foot Prosthesis 


1. Plastic foot replacement: restores foot length, protects 
amputated stump. 


2. Function may be assisted by the addition of a rocker 
bottom or plastic calf shell. 


Transtibial (Below Knee) Prosthesis 
1. Foot-ankle assembly, 
a. Functions to: 


e Absorb shock at heel strike. 


e Plantarflex in early stance to achieve foot flat. 

° Dorsiflexion during mid- and terminal stance to 
store energy. 

e Plantarflexion in pre-swing to push-off. 

e Provide a cosmetic replacement of the foot. 

b. Solid ankle cushion heel (SACH) foot. 

e The most commonly prescribed foot; non- 
articulated; contains an energy-absorbing cushion 
heel and internal wooden keel that limits sagitt 
plane motion, primarily to plantarflexion. 

e Permits a very small amount of mediolateral 
(frontal plane) and transverse plane motion. | 

e Assists in hyperextension of knee (knee stability) 
during stance. 


Used Primarily in youth and more sedentary 
individuals. 


-_ single axis foot. | 

» Articulated foot are lower shank. 

» Motion is controlled by anterior a 
rubber bumpers that limit dorsiflexi ak aaia 
tarflexion. p'an- 

» More stable (permits only sagittal plane motion); 
promotes knee stability in stance phase. ; 

4, Multi-axis foot. 
e Articulated foot with the lower shank. 
e Allows plantarflexion, dorsiflexion, inversion 
and eversion to conform to uneven surfaces. 
e Not used often due to the weight of the device 
e Indicated for medium to highly active individu- 
als but has poor shock absorption and energy 


return. 
e Energy storing foot. 
e Dynamic foot for active/community ambulators. 

e Leaf-spring shank (with cosmetic foot cover) 

used with an endoskeletal prosthesis; the long 
band of carbon fiber originates directly from the 
shank; stores energy in early stance for later use 
during push-off. 

e Decreased energy consumption due to smoother 
gait pattern and energy return during terminal 
stance and preswing and light weight. 

e Some models may include shock absorption or 
rotational components. 

f. Microprocessor foot. 
¢ Microcomputer control of dorsiflexion and plan- 
tarflexion based on the position of the foot. 

¢ Improves ability to ambulate on inclines, stairs, 
and uneven surfaces. 

e Not widely used due to weight, maintenance, 
and cost. 

2. Shank. 
a. Functions to: 

° Provide leg length and shape. 

° Connect d e weight from socket to foot. 

b. Exoskeletal: conventional components, usually 
made of wood with a plastic laminated finish; 
colored for cosmesis; durable. 

c Endoskeletal: contains a central metal shank (alu- 
minum, titanium, and other high-strength allow) 
May be covered by soft foam and external aa 
ing for cosmesis; modular components allow 
increased ease of prosthetic adjustment. 

à PTB (patellar tendon-bearing) socket: 4 tora a 

tact socket that allows for moderate loading 
e area of the patellar tendon. ays 
Pressure-sensitive areas of the typical transtibia 
residual limb include: 
è Anterior tibia condyle. 

Anterior tibial crest. 
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bii 
° fibular head and neck. 
Fibular nerve. 
e pj "O 
E aa pe end of tibia and fibula. 
“əure-tolerant areas of Í ibi 
residual limb inchade the typical transtibial 
: Medial tibial plateau. 
° Tibial and fibular shafts, 
anf: 
: Distal end ( rarely, may be sensitive). 
j Gastrocnemius muscles, 
sat (total surface bearing) socket: total contact 
ocket with lower profile and rounder shape than 
PTB socket for a more intimate fit. 
* Weight is borne equally throughout the socket on 
bones and soft tissues. 
° Must use a gel-type liner for suspension and to 
distribute pressures. 
4. Suspension. 

a. Suction. 

e Silicone liners rolled over the residual limb for 
increased suspension and proprioception. 

e Uses either a pin lock or cuff to attach/seal to 
socket. 

b. Supracondylar (SC) socket suspension: medial 
and lateral walls of the socket extend up and over 
the femoral condyles; a removable medial wedge 
assists in donning and removal; provides increased 
mediolateral stability for very short residual limbs. 

. External suspension sleeve: neoprene type sleeve 
that covers the proximal socket and distal thigh to 


suspend the limb. 
e May be used alone or in conjunction with other 


suspension options. 


A 


Transfemoral (Above-Knee) Prosthesis 
1. Knee unit (ranked by stability). 
a. Manual locking knee. 

e Lock is engaged for standing and walking; manu- 
ally unlocked for sitting. 

e Maximal stability for individuals with significant 
weakness in the lower extremity. 

e Difficulty with clearance of the leg during swing 
can be controlled by shortening the total pros- 
thetic limb length. 

b. Microprocessor/Computerized knee. 

e Knee stability in stance and ability to flex in swing 

ontrolled electronically. 

ə noe knee from buckling when weighted. 

e Adapts swing resistance automatically to allow 

i ait speeds. 

ə soba fe ascend and descend stairs step- 
over-step- 

c. Single axis/weight 

e Permits knee mo 
axis. 


activated stance control. 
tions to occur around a fixed 
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e Weight-activated friction braking increases fric- 
tion at midstance to prevent knee flexion, but 
permits smooth knee motion through the rest of 
the gait cycle. 

e Requires extension assist: internal coiled spring 
that assists in terminal knee extension during late 
swing. 

d. Polycentric systems (multiple axes): changing axis 
of motion allows for adjustments to the center of 
knee rotation. 

e Stable in stance phase due to knee center posi- 
tion. 

e. Hydraulic knee units (fluid-controlled) or pneu- 
matic knee units (air-controlled): adjusts resistance 
dynamically to the individual's walking speed. 

e Appropriate for younger, more active individuals. 

f. Single axis/constant friction. 

e Continuous resistance is provided by a clamp 
that acts on the knee mechanism. 

e Least stable knee as friction does not increase 
in stance phase; must have good hip extensor 
strength to promote knee extension in midstance. 

2. Socket. 

a. Ischial containment socket. 

e Triangular-shaped socket that holds the femur in 
an adducted position. 

e Lateral wall of socket extends more proximally to 
provide lateral stability and to ensure the ischial 
tuberosity is seated within the socket for a more 
intimate fit. 

b. Quadrilateral socket. 

e Rectangular socket with a broad horizontal pos- 
terior shelf for seating of the ischial tuberosity 
and gluteals. 

e The medial wall is the same height as the poste- 
rior wall, while the anterior and lateral walls are 
232-3 inches higher. 

e A posterior directed force is provided by the ante- 
rior and lateral walls to ensure proper seating. 

e Reliefs are provided for the adductor longus ten- 
don, hamstring tendons, sciatic nerve, gluteus 
maximus, and rectus femoris. 

3. Suspension. 
a. Anatomical suction suspension. 

e Suction is employed to maximize contact and 
suspension; air is pumped out through a one-way 
air release valve located at the socket's bottom. 

e Good proprioception due to direct skin to socket 
total contact. 

b. Silicone suction suspension. 

e Silicone liner with either a locking pin and/or cuff 
is used to maintain the prosthesis on the limb. 

e Reduces shear within the socket and provides 
pressure relief for the residual limb to increase 
comfort. 


and Technologies 


c. TES (Total Elastic Suspension). | 
e Neoprene belt is applied to prosthesis and Wraps 
around the pelvis to anchor the prosthesis on is 
residual limb. Can be used alone or in conjunc. 
tion with other methods. 
e Adjustable and readily accommodates to volume 
changes. l 
e May cause pistoning of the residual limb in the 
socket when it is the sole type of suspension. 
d. Silesian belt. 
e Strap that anchors the prosthesis by reaching 
around the pelvis (below iliac crest). 
e Able to control rotation in the transverse plane. 
e Used as an auxiliary suspension. 
e Poor cosmesis. 


e. Hinge suspension. 
e Hinged hip joint attached to a metal/leather pel- 


vic band, anchored around the pelvis. 

e Adds control for medial/lateral stability of hip 
(rotation, abduction/adduction). 

e Reduces Trendelenburg gait deviation, but adds 
extra weight and bulk. 


Knee Disarticulation Prosthesis 
1. Functional, allows weight-bearing on the distal end 
of the femur. 

2. Problems with cosmesis, added thigh length with the 
knee joint attached, especially noticeable in sitting. 
3. Lower shank is shortened to balance leg length in 

standing. 


Hip Disarticulation Prosthesis 

1. Socket is molded to accommodate the pelvis; weight- 
bearing occurs on ischial seat, iliac crests. 

2. Endoskeletal components frequently used, decreases 
weight of prosthesis. 

3. Stability achieved with hip extension aid; posterior 
placement of knee joint with anterior placement of 
the hip joint to the weight-bearing line. 


immediate Postoperative Prosthesis 
Phar soa plastic or plaster of Paris socket with the 
Capability to attach a foot 
2. Advantages. pie nig 
a. Allows early, limited weight-bearing ambulation 
within days of surgery. 
b. Limits Postoperative sequelae: edema, postopera 
tive pain. 
$ NEFA wound healing. 
- Allows for earlier fit IS. 
3. Limitations. Se ent rom 
b oes skilled application and close monitoring: 
“oes not allow for daily wound inspection; ©" 
traindicated for older patients with cardiovasaula! 
compromise and increased risk for wounds. 


| oem ¥ 1 : 
ypper-Limb Prosthe' ICS 


low Elbow (BE) Prosthesis 
contains terminal device (TD), wrist joint, and fore- 


p 
am socket. 


ve Elbow (AE) Prosthesis 


į Contains a terminal device (TD), wrist device, elbow 
joint and upper arm socket. 


s of UE Prostheses 
; conventional/body-powered system. 

a. Power for voluntary opening of the TD (hook or 
hand) is transmitted by a cable from a figure-of- 
eight shoulder harness to the TD. 

b. Rubber bands are used for closure and prehensile 
strength. 

c Forearm rotation is done by manual preposition- 
ing of the TD through the wrist joint. 


Movement Control 

|.BE prosthesis: bilateral scapular abduction, depres- 
sion, or ipsilateral flexion of the humerus is used to 
pull on the cable and force opening of the hook. 

2AE prosthesis (dual control system): the same 
motions can be used to flex the elbow in the AE pros- 
thesis; when the elbow is locked out, the forces are 
then transmitted to operate the TD. 


Myoelectric System 
L.Utilizes surface electrical activity of various muscles 
(eg, wrist flexors/extensors, scapular, and pectoral 
muscles), 
2.$mall electric motors (battery-powered) operate the 
TD. The intensity of the signal from the muscle allows 
for different functions and graded power output to 
the TD, 
4. Benefits: Improves ease of function, prehensile 
strength, and requires no harnessing. 
‘Disadvantages: Adds weight, increased mainte- 
hance, cost. 


` es, 
Physical Th 


P ; 
nanata Clinic Team 
2 p al therapist. 
3 Physician, 
z costhetist 
~~“cupational therapist. 
Pr 
I p,presthetic Management 
See Tiption examination, 


n: inspect incision for healing; scar tissue; 
lOns. 


other 
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b. Residual limb, 


i ae measurements: check for edema. 
= tg : bone, soft tissue length. 
ape: should be cylindrical or conical; check for 
abnormalities (i.e., bulbous end, dog ears, adduc- 
tor roll), 

€. Vascular status of sound limb, residual limb: exam- 
Ine pulses, color, temperature, trophic changes, 
pain/intermittent claudication. 

d. AROM and PROM: examine for contractures that 
might interfere with prosthetic prescription (eg, hip 
and knee flexion contractures are most common). 

e. Sensation. 

* Assess proprioception, visual and vestibular func- 
tion, and its contributions to balance. 

¢ Phantom limb sensation: a feeling of pressure 
or paresthesia as if coming from the amputated 
limb. Sensations are normal, not painful; may 
last for the lifetime of the individual. 

e Phantom pain: an intense pain felt to be 
emanating from the amputated limb; poten- 
tially interfering with rehabilitation and 
contributing to activity limitations and partici- 
pation restrictions. 

f. Strength: examine strength of residual limb as 
tolerated; strength of the sound limb, trunk, and 
upper extremities needed for function. Hip exten- 
sion and abduction strength are critical for gait. 

g. Functional status. 

e Functional mobility skills: bed mobility, trans- 
fers, wheelchair use. 

e Activities of daily living: basic, instrumental (use 
of telephone, shopping, etc.). 

h. Cardiopulmonary function, endurance. 

e The shorter the residual limb, the greater the 
energy demands; i.e, oxygen consumption is 
increased 65% over normal walking in the patient 
with transfemoral amputation. 

e Functional capacity further limited by concomi- 
tant diseases (e.g., cardiovascular disease, diabe- 
tes), individual fitness level, pain. 

i. Neurologic factors. 

e Cognitive function. 

e Check for neuropathy. 

e Check for neuroma: an abnormal growth of 
axons that occurs in the residual limb after 
amputation. 

j. Psychosocial factors: motivation, adjustment and 
acceptance, availability of support systems. 

2. preprosthetic training: goals and interventions. 

a. Ideally begins preoperatively and continues post- 
operatively. 

b. Facilitate psychological acceptance. 

c. Postoperative dressings: applied to the residual 
limb; helps to limit edema, accelerate healing, 


lav Zt asideyg 
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reduce postoperative pain, and shape the residual 

limb. N 

e Elastic wraps: flexible, soft bandaging, inexpen- 
sive; requires frequent reapplication, with pressure 
greatest distal to proximal; if wraps are allowed to 
loosen, may have problems with edema control; 
avoid circular wrapping, which produces a tour- 
niquet effect. 

e Stump shrinkers: flexible, soft, inexpensive, read- 
ily available in different sizes. 

e Semirigid dressings: Unna paste dressing (zinc 
oxide, gelatin, glycerin, and calamine); applied 
in the operating room. 

e Rigid dressings: plaster of Paris dressing; applied 
in the operating room; a component of immedi- 
ate postoperative fitting; allows for edema reduc- 
tion and early ambulation with a temporary 
prosthesis (pylon and foot). 

d. Desensitizing activities: pressure, rubbing, strok- 
ing, bandaging of the residual limb. 
e. Hygiene: inspection and care of the residual limb. 


RED FLAGS: Positioning for prevention of contrac- 
ture; positions to avoid include: 

Transtibial: prolonged flexion and external rota- 
tion at the hip, knee flexion; counteract with use 
of a posterior board to keep knee straight while 


in wheelchair; regularly scheduled time in prone- 
| lying. 

| Transfemoral: flexion, abduction, external rotation 
of hip; counteract with regularly scheduled time in 
prone-lying time. 


f. Flexibility exercises. 

e Full AROM and PROM, active stretching, espe- 
cially in hip and knee extension on the involved 
extremity. 

e Flexibility of sound limb and trunk. 

g. Utilize a general strengthening exercise program 
with special emphasis on: 

e Hip extensors: especially for the patient with 
transfemoral amputation. 

e Knee extensors: the patient with transtibial 
amputation. 

e Hip abductors: for stance phase pelvic stability, 

e Dynamic exercises: utilize gravity and body 
weight to provide resistance during functional 
mat activities. 

h. Functional mobility training. 

e Sit-to-stand transitions, transfers, standing. 

è Wheelchair independence. 

e Hopping on the sound limb; mobility in the 
seated position; i.e., scooting for patients with 
bilateral transfemoral amputation, 
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e Early walking with crutches or walker; consider 
early ambulation with a temporary prosthesis, 

Bilateral lower-extremity amputation. 

e Wheelchair training important. Will be prim 
means of locomotion, especially early on. 

e Prolonged wheelchair time increases likelihood 
of hip and knee flexion contractures; prone posi. 
tioning program is important. 

e Energy expenditure during prosthetic amby. 
lation is increased dramatically; a trial period 
with temporary prostheses can be used to 
evaluate ambulation potential with permanent 
prostheses. 

e Bilateral transfemoral amputation: ambulation 
usually requires walker; loss of lower-extremity 
proprioception increases balance difficulties; loss 
of knee extensor function will result in significant 
later difficulties with stair-climbing, curbs, step- 
ping. 

èe Bilateral transfemoral amputation modification: 
patients can be fitted with shortened prostheses 
(stubbies) consisting of a socket and foot compo- 
nent (modified rocker feet) with no knee joints; 
increases ease of use, and function can be useful 
for in-home function. 


Prosthetic Management 
1. Prosthetic check-out. 
a. Prosthesis: delivered as ordered, proper function- 
ing; inspect both on and off the patient. 
b. Static assessment. 
e Alignment and comfort in standing, sitting. 
° Leg length discrepancy: pelvis level. 
° Fit and suspension: pistoning when pelvis is lifted. 
c. Dynamic assessment. 
e Sit-to-stand transitions. 
° Gait: smooth, safe gait, absence of significant 
gait deviations; gait speeds normally decrease t0 


reduce high levels of energy expenditure. 
e Stairs and inclines. 


RED FLAGS: Inspection of the residual limb with the 
prosthesis off. 

Proper loading: transient redness is to be expected 
n pressure-tolerant areas after prosthetic use. 


No redness should be seen in pressure-sensitive 
areas. 


i 


2. Prosthetic trainin 


a. Donning and doffing of the prosthesis: training 
specific to type of socket and type of suspension. 


8: goals and interventions. 


b. Strengthening flexibility exercises. 
mphasis on hip extension and knee extensio” 
(transtibial) with the prosthesis on. 


and coordination. 

C. palance F >and wei ; 

+S metrical stance and weight-bearing on pros- 
thetic limb. y 

» Weight shifting to limits of stability, 

» Dynamic balance control; e.g., stepping activities, 

4, Gait training. a} 

» Conventional training: focus on smooth weight 
transfer from sound limb to prosthetic limb, con- 
tinuous movement sequence, 

» Feedback training: use of mirrors, tactile cues to 
restore typical gait pattern and facilitate weight- 
bearing. 

ə Start training in parallel bars. 

e Initially utilize assistive devices (walker/crutches 
to cane) and progress to independent ambula- 
tion as the ability to shift weight to the prosthesis 
and safety allow. 

e Functional activities training: including transfers, 
stairs, curbs, ramps, down and up from floor, rec- 
reational activities, etc. 

f. Regular inspection and maintenance of the pros- 
thesis. 

g. Hygiene: care of stump socks, interior of the socket. 

h. Facilitate prosthetic acceptance. 


Selected Prosthetic Gait Deviations 
1, Transfemoral amputation. 

a. Circumduction: the prosthesis swings out to the 
side in an arc. Possible causes: a long prosthesis, 
locked knee, small or loose socket, inadequate sus- 
pension, foot plantar flexed, abduction contrac- 
ture, poor knee control. 

b. Abducted gait: prosthesis is laterally displaced to 
the side. Possible causes: crotch or medial wall dis- 
comfort, long prosthesis, low lateral wall or mala- 
lignment, tight hip abductors. 

€ Vaulting: the patient rises up on the sound limb 
to swing the prosthesis through. Possible causes: 
Prosthesis too long, inadequate suspension, socket 
too small, prosthetic foot set in too much plantar- 
flexion, too little knee flexion. 

‘Lateral trunk bending during stance: the trunk 
bends toward the prosthetic side. Possible causes: 
ow lateral wall, short prosthesis, high medial wall, 
Weak abductors, abductor contracture, hip pain, 

; short amputation limb. 

Forward flexion during stance: the trunk bends 
forward. Possible causes: unstable knee unit, short 

í “mbulatory aids, hip flexion contracture. 

‘ Umbar lordosis during stance: exaggeration of the 

bar curve. Possible causes: insufficient support 

om anterior or posterior walls, painful ischial 

weight-bearing, hip flexion contracture, weak hip 
“tensors or abdominals. 
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8. High heel rise: during early swing, the heel rises 
excessively, Possible causes: inadequate knee fric- 
tion, too little tension in the extension aid. 

h. Terminal swing impact: the prosthesis comes to 
a sudden stop as the knee extends during late 
swing. Possible causes: insufficient knee fric- 
tion or too much tension in the extension aid; 
patient fears that the knee will buckle; forceful 
hip flexion. 

. Swing phase whips: at toe-off, the heel moves 
either medially or laterally. Possible causes: 
socket is rotated, knee bolt is rotated, foot is 
malaligned. 

j. Foot rotation at heel strike: as the heel contacts 
the ground, the foot rotates laterally, sometimes 
with vibratory motion. Possible causes: foot is 
malaligned, stiff heel cushion, or plantar flexion 
bumper. 

k. Foot slap: excessive plantar flexion at heel strike. 
Possible cause: heel cushion or plantar flexion 
bumper is too soft. 

l. Uneven step length: patient favors sound limb 
and limits weight-bearing time on the prosthetic 
limb. Possible causes: socket discomfort or poor 
alignment; hip flexion contracture or hip insta- 


bility, patient habit, and need for focused gait 
training. 


=e 


2. Transtibial amputation. 


a. Excessive knee flexion during stance. Possible 
causes: socket may be aligned too far forward or 
tilted anteriorly; plantar flexion bumper is too hard 
and limits plantar flexion; high heel shoes; knee 
flexion contracture or weak quadriceps. 

b. Inadequate knee flexion during stance. Possible 
causes: socket may be aligned too far back or tilted 
posteriorly; plantar flexion bumper or heel cushion 
too soft; low heel shoes; anterodistal discomfort, 
weak quadriceps. 

c. Lateral thrust at midstance. Possible cause: foot is 
inset too much. 

d. Medial thrust at midstance. Possible cause: foot is 
outset too much. 

e. Drop off or premature knee flexion in late stance. 
Possible causes: socket is set too far forward or 
excessively flexed; dorsiflexion bumper is too 
soft, resulting in excess dorsiflexion of the foot; 
prosthetic foot keel too short; knee flexion con- 
tracture. 

f. Delayed knee flexion during late stance: patient 
feels as though walking “uphill.” Possible causes: 
socket is set too far back or lacks sufficient flex- 
ion; dorsiflexion bumper is too stiff, causing 
excess plantar flexion; prosthetic foot keel too 
long. 
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p> Wheelchairs 


Components 


Postural Support System 
1. Seating. 

a. Sling seat: standard on wheelchairs. Hips tend to 
slide forward, thighs tend to adduct and internally 
rotate. Reinforces poor pelvic position (posterior 
pelvic tilt). 

b. Insert or contour seat creates a stable, firm sitting 
surface; made of wood or plastic, padded with 
foam. 

e Improves pelvic position (neutral pelvic position). 

e Reduces the tendency for the patient to slide 

forward or sit with a posterior pelvic tilt (sacral 
sitting). 

c. Seat cushion: distributes weight-bearing pressures. 
Assists in preventing decubitus ulcers in patients 
with decreased sensation, prolongs wheelchair sit- 
ting times. 

e Pressure-relieving, contoured foam cushion: uses 
dense, layered foam; accommodates moderate to 
severe postural deformity. Easy for caregivers to 
reposition patients, low maintenance. May inter- 
fere with slide transfers. 

Pressure-relieving fluid/gel or combination 
cushion (fluid/gel plus foam). Can be custom- 
molded. Accommodates moderate to severe 
postural deformity. Easy for caregivers to repo- 
sition patients. Requires some maintenance, 
heavier, more expensive. 

Pressure-relieving air cushion. Accommodates 
moderate to severe postural deformity. Light- 
weight, improved pressure distribution. Expen- 
sive, base may be unstable for some patients. 
Requires continuous maintenance. 

d. Adds to measurements to determine back height. 


RED FLAG: Pressure relief activities are required, typi- 
cally every 15-20 minutes (e.g., for the patient with 
SCI). Examples include wheelchair push-ups, lateral | 
or forward leaning; can also use tilt-in-space or reclin- | 
ing wheelchair to change position. 


2. Back: support to the mid-scapular region is provided 
by most standard sling-back wheelchairs. 

a. Lower back height may increase functional mobil- 

ity, i.e, sports chairs; may also increase back strain. 


_- | 
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b. High back height may be necessary for patients 
with poor trunk stability or with extensor spasms 

c. Insert or contour backs: improve trunk extension 
and overall upright alignment. 

d. Lateral trunk supports: improve trunk alignment 
for patients with scoliosis, poor trunk stability. 

3. Armrests. 

a. Full-length or desk length; desk length facilitates 
proximity to a desk or table but can inhibit use dur- 
ing sit to stand transitions. 

b. Fixed-height or adjustable height. 

c. Removable armrests: facilitate transfers. 

d.Wraparound (space saver) armrests: reduce the 
overall width of the chair by 11⁄2 inches. 

e. Upper extremity support surface (trays or troughs) 
can be secured to the armrests; provides additional 
postural assistance for patients with decreased use 
of upper extremities, allows for ADL activities such 
as using utensils to feed oneself. 

4. Leg rests. 

a. Fixed or swing. 

b. Swing-away, detachable: facilitates ease in transfers, 
front approach to wheelchair when ambulating. 

c. Elevating: indicated for LE edema control, postural 
support; contraindicated for patients with knee 
flexor (hamstring) hypertonicity or tightness. 

5. Footrests. 

a. Footplates: provide a resting base for feet, feet are 
neutral with knees flexed to 90°; footplates can be 
raised or removed to facilitate transfers. 

b. Heel loops: help maintain foot position, prevent 
posterior sliding of the foot. 

c. Straps (ankle, calf): can be added to stabilize the 
feet on the foot plates. 


Wheeled Mobility Base 
1. Frame. 
a. Fixed or folding. 
e Folding facilitates mobility in the community, 
ease of storage. 
° Rigid frame facilitates stroke efficiency; increases 
distance per stroke. 
b. Frames available in different weights. 
e In general, the lighter the weight of the frame, th¢ 
greater the ease of use. 
e Level of expected activity and environmen! 
should be considered when deciding on 
construction. 


je, hand rims. 
ar small front wheels, typically 3 to 8 inches 
in diameter st | 

» Drive wheels: large reat wheels used for propul 
sion; outer rims allow for hand grip and propul 
sion. 

» Projections may be attached to the rims (ver. 
tical, oblique, or horizontal) to facilitate pro 
pulsion in patients with poor handgrip, QB, 
quadriplegia; horizontal or oblique projections 
widen the chair and may limit maneuvering In 

the home. 

a friction rims/leather gloves: increase handgrip 
friction, ease of propulsion in patients with poor 
handgrip. 

» Standard spoke and mag wheels available. Mag 
wheels are heavier but require less maintenance, 

3, Tires. 

a Standard hard rubber tires: durable, low mainte- 
nance, indoor only, 

b. Pneumatic (air-filled) tires: provide a smoother 
tide, increased shock absorption; require more 
maintenance. 

c. Flat free insert tires: nonpneumatic, foam-filled 
tubes inserted in tires to decrease maintenance, 

4. Brakes. 

a, Most brakes consist of a lever system with a cam. 

b. Brakes must be engaged for all transfers in and out 
of chair. 

c Extensions may be added to increase ease in both 
locking and unlocking; e.g, for upper extremity 
weakness, arthritis. 

5. Additional attachments. 

a. Seat belts (pelvic positioner): belt should grasp 
over the pelvis at a 45° angle to the seat. 

Seat positioners: can use lateral positioners at the 

hip and knee or medial thigh support (abductor 

pommel) to maintain neutral alignment of the 
hips and knees; a seat wedge or tilt-in-space chair 
can be used to maintain neutral hip position and 

Control for extensor spasms or thrusting. 

“Seat back positioners: can add lateral trunk 
Positioners to maintain alignment, control for 
Scoliosis, 

““ntitipping device: a posterior extension attached 
to the lower horizontal supports, prevents tipping 
‘A in the chair; also limits going up curbs or 

í a door sills. 

ill-holder device: a mechanical brake that allows 

wh chair to go forward, but automatically brakes 
en the chair goes in reverse; useful for patients 


„O are not able to ascend a long ramp OF hil 
Out a rest. 


Whealehairs 6521 


Specialized Whealchairs 
1, Reclining Dack: Indicated for patients who are unable 


to Independently maintain upright sitting position. 

a, Reclining Wheelchairs include an extended back 
and typically elevating leg resta; head and trunk 
supports may also be added. 

b. Electric reclining back helps to redistribute weight 
bearing if patient cannot do active push-ups or 
pressure-rellef maneuvers, 


2, Tilt-in-space; motorized; entire seat and back may be 


tipped backward (normal seat to back angle is main- 
tained); indicated for patients with extensor spasms 


that may throw the patient out of the chalr, or for 
pressure rellef. 


3, One-arm drive: drive mechanisms are located on 


one wheel, usually with two outer rims (or by push 
lever); patient propels the wheelchair by pushing on 
both rims (or lever with one hand); difficult for some 
patients to use, eg, patients with left hemiplegia, 
cognitive/perceptual impairments. 


4. Hemiplegic chair (hemi chair); designed to be low 


to the ground, allowing propulsion with the nonin- 
volved upper and lower extremities, 


5. Amputee chair; wheelchair is modified by placing 


the drive wheels posterior to the vertical back sup- 
ports (2 inches backward); increases the length of the 
base of support and posterior stability; prescribed for 
patients with bilateral lower-extremity amputations, 
whose center of gravity is now located more posterior 
when seated in the wheelchair, 


6, Powered wheelchair: utilizes a power source (battery) 


to propel the wheelchair; prescribed for patients who 

are not capable of self-propulsion or who have very 

low endurance. 

a. Microprocessors allow the control of the wheel- 
chair to be adapted to various controls; i.e., joy- 
stick, head controls. 

b. Proportional drives; changes in pressure on the con- 
trol result in directly corresponding changes in speeds, 

c. Microswitching systems: speed is preset; controls 
turn system on and off; i.e, sip-n-puff tubes for 
individuals with quadriplegia, 


Bariatric wheelchair: heavy-duty, extra-wide wheel- 


chair designed to assist mobility in individuals who 

are obese. 

a. Selection based on patient characteristics, safety, 
and function. 

b. The bariatric client has a center of body mass that is 
positioned several inches forward compared to the 
normal-sized person. 

e In order to ensure wheelchair stability, the rear 
axle is displaced forward compared to the stand- 
ard wheelchair. 
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e This forward position allows for a more efficient 
arm push (full-arm stroke with less wrist exten- 
ion). i i 

C. suk wheelchair can be ordered with special 

adaptations. . 

e Hard tires versus pneumatic tires for increased 
durability. 

e Adjustable backrest to accommodate excessive 
posterior bulk. . 

è Reclining wheelchair to accommodate excessive 
anterior bulk, cardiorespiratory compromise 
(e.g., orthostatic hypotension). 

e Power application attached to a heavy-duty 
wheelchair to accommodate excessive fatigue. 

8. Sports wheelchair: variable; generally includes light- 
weight, solid frame, low seat, low back, seat that 
accommodates a tucked position, leg straps, slanted 
drive wheels, small push rims. 


General Concepts 

1. Overall, the size of the wheelchair must be propor- 
tional to the size of the patient and take into account 
the demands of expected use and the environment in 
which the chair will be used. 

2. Assessments should be taken with the patient on a 
firm surface (seated or supine). 


Six Key Measurements 
1. Seat width. 
a. Measurement on the patient: width of the hips at 
the widest part. 
b. Chair measurement: add 2 inches to the patient's 
measurement. 
c. Potential problems. 

e Excessive width of the wheelchair will result in 
added difficulties in reaching the drive wheels 
and propelling the chair. 

e A wheelchair that is too narrow will Tesult in 
pressure/discomfort on the lateral pelvis and 
thighs; lateral space should allow for changes in 
the thickness of clothing. 

d.The bariatric client with a 
increased gluteal femoral 

Measurement should consid 

of the seated position (e.g. at the forward edge 

of the seated position). Also consider room for 


weight-shifting maneuvers for pressure relief. 
possible use of lift devices, fre 


pear shape will have 
weight distribution. 
er the widest portion 
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2. Seat depth. : 
a. Measurement on the patient: posterior buttock t 


the posterior aspect of the lower leg in the popliteal 

b. ps measurement: subtract 2-3 inches from the 
patient's measurement. 

c. Potential problems. . 

o Seat depth that is too short fails to support the 
thigh and decreases surface area to distribute 
forces. 

e Seat depth that is too long may compromise 
posterior knee circulation or result in a kyphotic 
posture, posterior tilting of pelvis, and sacral 
sitting. 

3. Leg length/seat to footplate length. 

a. Measurement on the patient: from the bottom of 
the shoe (customary footwear) to just below the 
thigh in the popliteal fossa; when a seat cushion is 
used, the height must be added from the patient's 
measurement. 

b. Potential problems. 

e Excessive leg length will encourage sacral sitting 
and sliding forward in the chair. 

¢ Length that is too short will create uneven weight 
distribution on thigh and excessive weight on the 
ischial seat. 

4. Seat height. 

a. No patient measurement. 

b. Chair measurement: minimum clearance between 
the floor and the footplate is 2 inches, measured 
from the lowest point on the bottom of the foot- 
plate. 

>. Armrest height (hanging elbow height). 

a. Measurement on the patient: from the seat plat- 
form to just below the elbow held at 90° with the 
shoulder in neutral Position. 

b.Chair measurement: add 1 inch to the patient's 


hanging elbow measurement. 
c. Potential problems. 


e Armrests that are too high will cause shoulder 
elevation. 


° Armrests that are too low will encourage leaning 
forward or laterally. 
6. rs height: Height will vary depending upon the 
: es of support the Patient needs. 
f “surement on the patient: from the seat eH 
orm to the lower angle of the scapula, ut 


Scapula, top of should d of 
4 support desired. er, based on the degree 
rag Patient plans to use a seat cushion, the height 


e cushion must b at) eae 
t'sm 
surement. e added to the patien 


“sardar Wheelchair Dimensions (in Inches) _ 

aus sme SEATWIDTH SEAT DEPTH SEATHEIGHT 
ar 18 16 20 | 
row odu 16 16 20 
cim odh 14 16 20 

Hemi low seat 17.5 

aor 16 16 18.5 

add 14 11.5 1875 | 
ee 12 11.5 19.5 | 


c Potential problems. 

e Added back height may increase difficulty in get- 
ting the chair into a car or van. 

e Added back height may also prevent the patient 
from hooking onto the push handle for stabi- 
lization and weight relief; e.g., the patient with 
quadriplegia. 


Standard Dimensions (See Table 12-1) 
1.Custom-made wheelchairs add significantly to the 
cost of a wheelchair. 


2.Whenever possible, patients should be matched to 
standardized chairs. 


Basic Instruction 

|. Many first-time users require instruction in use and 
Care of a wheelchair. i 
-Instruct in good sitting posture and pressure relief. 

à Instruct in use of wheelchair cushion: care and 
maintenance, schedule of use (whenever sitting); 
limitations of cushion. 

Instruct in periodic pressure reliefs: arm push-ups; 
weight shifts—leaning to one side, then other. 


Wheelchair Propulsion 

Sa ct in manual wheelchair propulsion. 
Both arms on drive (push) wheels, one arm on drive 
AN one foot pulls diagonally across floor under 

(eg. the patient with hemiplegia), or one arm? 

(one-arm drive, both outer rims located on one side). 
“‘opulsion; forward/backward, flat surfaces, uneven 
Surfaces. 
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€. Turning: Pushing harder with one hand than other; 
S arp turning: pull one wheel backward while 
pushing other wheel forward. 

d. Negotiation of obstacles. 


“5 Power chair training: focus on driving skill and safety; 


instruct in use of switches (on/off, turns), joystick 
maneuverability, safe stopping. 


Wheelchair Management 


1. Instruct in use of wheel locks (brakes), foot supports 
(foot plate, leg rest), elevation of leg rests, and arm- 
rest. 

2. Instruct in routine maintenance of wheelchair; nor- 


mal cleaning and maintenance, power chair (battery) 
maintenance. 


Community Mobility 
1. Ramps. 

a. Ascending: forward lean of head and trunk, use 
shorter strokes; move hands quickly for propul- 
sion. 

b. Descending ramps: grip hand rims loosely, con- 
trol chair’s descent; or descend in wheelie position 
(steep ramp). 

2.Wheelies: instruct in how to “pop a wheelie” in 
order to negotiate curbs; the patient learns how to 
come up onto and balance on the rear wheels with 
the front casters off the ground (e.g., the patient with 
paraplegia). 

a. Practice maintaining balance point in wheelie posi- 
tion (therapist tips chair back into position). 

b. Practice moving into wheelie position: patient 
places hands well back on hand rims; then pulls 
(moves) them forward abruptly and forcefully. The 
head and trunk are moved forward to keep from 
going over backward. Use lightweight wheelchair 
to facilitate training. 

c. Balancing in wheelie position: chair tips farther 
back when wheels are pushed forward; chair tips 
toward upright when wheels are pulled back. 

d. Practice curb ascent: place the front casters up on 
the curb, the patient then pushes rear wheels up 
curb; momentum used to assist. 

e. Practice curb descent: descending backward with 
forward head and trunk lean; descending forward 
in wheelie position. 

3. Practice ascending/descending stairs: in wheelchair, 
on buttocks. 

4. Instruct in how to fall safely, return to wheelchair. 

5. Instruct in how to transfer into a car, place wheelchair 
inside car by pulling wheelchair behind the car seat 
or to use a wheelchair lift (van-equipped). 
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TuenapvEo ° Functional Training, Equipment, Devices, 


General Concepts: Minimal or No 
Active Participation By Patient 
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Dependent Lift Transfer (“Quad-Pivot” 

Transfer) 

1. Wheelchair is positioned parallel to surface. 

2. Patient is flexed forward at hips in tucked position 
with hips and knees flexed. 


3, Therapist locks patient's tucked knees between legs; 


OO =~ E 


places one hand under buttocks and one hand on 
transfer belt, 

4. Patient is rocked forward and lifted using a backward 
weight shift with therapist in a semisquat position. 
5.Therapist then pivots using small steps and gently 

lowers patient to support surface. 


Dependent Stand-Pivot Transfer 
1. Similar to above, but patient's lower extremities are 
extended and in contact with floor. 


Hydraulic Lift Transfer 
1. Positioning and widening of base of device is critical 
to stability. 
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General Concepts 

1. Requires some participation by patient; levels of assis- 
tance include stand-by, minimal, moderate, or maxi- 
mal assistance. 


- 2. Includes verbal cueing or manual assistance for lift, 


support, or balance control. 


3. Transfer belts, trapeze bars, overhead loops can be 


used to provide additional control. 


Assisted Stand-Pivot Transfer 

1. Used for patients who are unable to stand indepen- 
dently and can bear some weight on lower extremities 
(e.g, patients with cerebrovascular accident [CVA], 
incomplete SCI, hip fracture/replacement). 

2. Wheelchair is placed parallel to surface {on the 
patient's sound or stronger side). 

3, Therapist can block out one or both of the patient's 
knees to provide stability; support can be added by 
placing both hands on the patient (on both buttocks 
or the gait belt, both on upper back, or one on buttock/ 
one on upper back), 


and Technologies 


4, Patient rocks forward and pushes up into standing 

5, Therapist assists patient with forward weight shift ang 
standing, pivoting toward chair, and controlled joy. 
ering toward the support surface. 

6, Variation: assisted squat-pivot transfer (partial stand. 
pivot) for patients who are unable to stand fully 
Patient is assisted as above but does not come to 4 
full standing position. 


Assisted Transfer Using a Slide Board 

1, Wheelchair is placed parallel to surface. 

2, Patient moves forward in chair and board is placed 
well under buttocks. 

3, Patient performs transfer by doing a series of push- 
ups and lifts along board. 

4, Therapist assists in lift (hands on buttocks, on gait 
belt, or one on buttock/one on belt). 

5. Care must be taken not to pinch fingers under board 
or drag/traumatize skin. 

6. Feet can remain on foot pedals or be positioned on 
the floor. 

7, Patients with complete level C6 SCI can be indepen- 
dent with transfer board on level surfaces. 


Sit-Pivot 

1. Transfer used for patients with good sitting balance who 
can lift buttocks clear of sitting surface; can be a pro- 
gression in transfer training from using a slide board. 

2. The patient utilizes the head-hips relationship to suc- 
cessfully complete the transfer (movement of head 
in one direction results in movement of hips in the 


opposite direction/toward the support surface being 
transferred to). 


. Zi. a ne 


Practice 
1. In and out of bed. 
2. In and out of wheelchair. 

a. Level surfaces. 

b. Unlevel surfaces: to floor. 
3. On and off toilet, tub seat. 
4. In and out of car. 


Instructions 


l. Inform patient about the transfer, as well as expecta: 
tions for the patient. 


= Synchronize actions using commands and counts. 
. Reduce assistance as appropriate. 
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> Environmental Considerations 


; „vironmental Modificatior 


degree of safety, function, and comfort of the 
= ; jent in the home, community, and work environ- 
ments. ; . 

» Provide recommendations to ensure a barrier-free envi- 


ronment, greatest level of functional independence. 


standard Adult Wheelchair Dimensions 
for Environmental Access 
1. Width: 24-26 inches from rim to rim. 
3, Length: 42-43 inches. 
3. Height (push handles to floor): 36 inches. 
4, Height (armrest to floor): 29-30 inches. 
5, Footrests may extend for very large people. 
6.360° turning space = 60 inches x 60 inches. 
7.90° turning space = minimum of 36 inches. 
8.Minimum clear width for doorways and halls = 
32 inches; ideal is 36 inches. 
9.High forward reach = maximum of 48 inches from 
floor; low forward reach = a minimum of 15 inches 
from the floor. 
10. Side reach = maximum of 24 inches. 


Home 

l. Entrance: accessible; stairs with handrail, ramp, plat- 
form to allow for ease of door opening. 

2.Floors: nonskid surface, carpeting securely fastened; 
no throw rugs. 

3.Fumiture arrangement: should allow sufficient room 
to maneuver easily; e.g., with wheelchair or ambula- 
ton with assistive device. 
Doors: thresholds should be flush or level (no door- 
sills); standard door width is 32 inches; outside door 
Ang area requires a minimum of 18 inches for walk- 

5, tes 26 inches for wheelchairs. 
ae uniform riser heights (7 inches high) with A 
rec depth (a minimum of 11 inches); handrails, 
di mmended height is 32 inches, 1⁄2 to 2 inches in 
with “ter; nonslip surface; well lighted; color code 
im warm colors (red, orange, yellow) if visual 
Palrments exist. 


6. Bedroom: furniture arrangement for easy maneu- 
verability; a minimum of 3 feet on side of bed for 
wheelchair transfers; firm mattress, stable bed, suffi- 
cient height to facilitate sit-to-stand transfers; phone 
accessibility; appropriate height for wall switches is 
36-48 inches; outlets a minimum of 18 inches above 
the floorboard. 

7. Bathroom: optimal toilet seat height is 17-19 inches; 
tub seat, nonskid tub surface or mat; grab bars 
securely fastened; optimal height of horizontal grab 
bars is 33-36 inches. 

8. Kitchen: appropriate height of countertops, for wheel- 
chair users no higher than 31 inches; counter depth of 
at least 24 inches; accessible equipment and storage 


areas. 


Community/Workplace 

1. Steps: recommended height is 7-9 inches. 

2. Ramps: recommended ratio of slope to rise is 1:12 
(for every inch of vertical rise, 12 inches of ramp is 
required); minimum of 36 inches wide, with nonslip 
surface; handrail waist high for ambulators (34-38 
inches) and should extend 12 inches beyond the top 
and bottom of runs; ramp should have level landing 
at top and bottom. 

3. Parking (handicapped parking): parking space with 
adjacent 4-foot aisle for wheelchair maneuverability; 
accessible within a short distance of buildings; curb 
cutouts. 

4. Building entrance: accessible; accessible elevator. 

5. Access to public telephones, drinking fountains, bath- 
rooms. 

6. Ergonomic assessment of immediate work area: 
appropriate lighting, temperature, seating surface, 
height and size of work counter. 

7, Public transportation: accessible. 


EE | 
Acknowledgments: Gerard Dybel 
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Review Questions : 


(Answers to all Review Questions and Case Studies are found in Chapter 1] 
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1. What are the muscle activation patterns during heel strike (initial contact) and heel-off 
(terminal stance) for the quadriceps, pretibial muscles, and plantar flexors? 


2. What type of equipment and ambulatory aids might be needed to progress a morbidly obese patient from 
a sedentary bed-bound situation to independent ambulation? 


3. How does rearfoot posting in a foot orthosis control for valgus or varus? 


4. What are the pressure-tolerant areas in the typical transtibial residual limb that are suitable for a total 
contact socket? 


5. What are two conditions that may warrant a therapist recommen 


for a patient? ding a motorized tilt-in-space wheelchair 
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yestions About Safety and Protection 
so prise Approximately 3% of 
A NPTE, or a Total of Five to Six 


focus on: 
, Safety and protection throughout the NPTE. While 


there are only five to six questions in this section, 
the responsibility of the physical therapist for ensur- 
ing that the patient or client is protected and safe is 
emphasized throughout the exam 

+ Appropriate decisions for care of patients or clients that 
exhibit heat- or cold-related problems, diaphoresis, 
yncope (fainting), shock, bleeding, diabetic reactions, 
seizures, drug overdose, orthostatic hypotension, auto- 
nomic dysreflexia, DVT, and pulmonary embolus 

¢ Protocols for administering CPR and basic first aid for 
adults or children 

s Emergency preparedness for disaster situations such 
as a pandemic, tornado, hurricane, major fire, earth- 
quake, domestic or foreign terrorist situation in a hos- 
pital or clinic. How can a therapist protect patients or 
provide care for others in these circumstances? What 
is the therapist's role in planning for disasters? 

*Standard/universal precautions and transmission- 
based/isolation precautions 


o When and how to use gloves, gowns, masks, and 
infection control using dressings and bandages 

° Consider patients with HIV/AIDS, tuberculosis, or 
hepatitis 

Injury prevention, proper body mechanics, and other 

factors affecting PT and patient well-being: 

o Use of proper body mechanics for both the clients 
as well as the therapist to prevent injury. Think of 
proper lifting techniques and safe patient handling 

o Assessing and minimizing fall risk. Consider envi- 
ronmental factors such as adequate light, rugs, pets, 
medications and so on 

o Safe use of equipment and guarding the patient dur- 
ing transfers or ambulation 

o Safe use of interventions (manual therapy, exercise 
and modalities) 

o Equipment such as chest tubes, [Vs, ventilators, 
dialysis precautions, shunts, arterial lines (Swan- 
Ganz), catheters, and monitoring devices are worth 
understanding relative to PT care. What to do if a 
line becomes dislodged? Are there any precautions 
regarding positioning or ambulation? 

Recognition of signs and symptoms for physical, sex- 

ual, and psychological abuse and neglect as well as 

reporting procedures for suspected abuse 
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Falls 


and Injury Prevention 


1. About one in three adults over 65 living in the com- 
munity will have at least one fall a year, and about 
half of these have more frequent falls. The rate of fall- 
related injuries increases with age. 

2. Falls are the leading cause of fatal and nonfatal inju- 
ries among adults 65 and older; one in five falls results 
in serious injury: fractures, head injury. 

3. Factors that increase fall risk. 

a. 74-85 years of age. 


b. Adults with limitations in walking, ADLs, and transfers. 
c. Two or more falls in 1 year. 


Clinical Assessment and Risk Factors 

1. Assess the number and circumstances of previous falls. 

2. Review medication history: identification of high-risk 
medications with possible adverse effects. 

a. Medications that affect the brain (psychotropic drugs). 
e Anxiolytics/sedative-hypnotics used for antianxiety 

(anxiolytic) and sedative/hypnotic properties (e.g. 
benzodiazepines, non-benzodiazepine prescription 
sedatives; anticholinergics, sedating antihistamines). 

e Antipsychotics increase fall risk due to syncope, 
sedation, slowed reflexes, loss of balance, and 
impaired psychomotor function (e.g., haloperi- 
dol [Haldol], risperidone [Risperdal], quetiapine 
[Seroquel], aripiprazole [Abilify]). 

e Antidepressants can cause hyponatremia/low 
sodium levels (except for Wellbutrin); hypona- 
tremia is an independent risk factor for falls (e.g., 
sedating antidepressants—despipramine [Nor- 
pramin], imipramine [Tofranil]; mirtazapine 
[Remeron], trazadone); (SSRIs: sertraline [Zoloft], 
paroxetine [Paxil], fluoxetine [Prozac]). 

e Anticonvulsants/mood stabilizers (eg., Depa- 
kote, Neurontin). 

e Opioid (narcotic) analgesics can increase fall risk 
(eg, codeine, hydrocodone, oxycodone, mor- 
phine, fentanyl, methadone). 

b. Medications that affect blood pressure/antihy- 
pertensives can cause or worsen a drop in blood 
pressure (BP)/postural hypotension (e.g., Flomax, 
alpha-blockers [doxazosin, prazosin, terazosin}). 

c. Medications that lower blood sugar in older adults 
with diabetes resulting in hypoglycemia. 

e Oral or injectable medications. 

d. Diuretics can cause orthostatic hypotension; risk is 
increased with dehydration (e.g, Thiazide diuretics). 

e. Referral to primary medical provider is indicated 
for adjustment of medications as necessary. 


Factors Influencing Safety 


3. Examine/evaluate personal risk factors. 


a. Visual impairments: visual screening for decr 
visual acuity, depth perception, contrast sensitiw 
Refer for corrective actions for refractive error, at. 
racts. 

b. Changes in postural blood pressure: orthostatic 
hypotension. 

c. Impairments in balance. 

d. Impairments in gait. 

e. Foot pain or poor footwear. 

f. Sensory changes: decreased proprioception. 

g. Impairments in cognition: confusion, memory 
loss. 

h. Impairments in muscle strength. 

i. Impairments in flexibility and range of motion 
(ROM), especially lower extremities, feet. 

j. Impairments in cardiovascular function: syncope, 
arrhythmias. 

k. Chronic health conditions (e.g., arthritis, stroke, 
Parkinson's disease). 

l. See additional discussion in Chapter 10, Geriatric 
Physical Therapy. 

4. Examine/evaluate behavioral risk factors. 

a. History of inactivity. 

b. History of risky behaviors (e.g., standing on chair 
or ladder). 

c. Alcohol or recreational drug use. 

5. Most falls are caused by a combination of risk factors. 
The more risk factors a person exhibits, the greater the 
fall risk. 

6. Fear of falling (kinesiophobia) results in further limi- 
tations in activity and increases fall risk. 

7.For individuals with limited English proficiency 
(LEP), eliminate language barriers by using inter 
preters (family, professional interpreters). 


Intervention of Underlying 
Causes of Falls 
1. Exercise. 


a. Strengthening exercises and stretching. 
b. Balance training: static/dynamic balance work. 
c. Gait training. 


d. Fitness training: low-impact cardiovascular fitness 
program. 


2; Encourage appropriate footwear. 
3. Functional training, »-t0-sit 
a. Teach safe strategies for transitions (supin 
sit-to-stand, floor-to-standing). ; 
b. Teach safe strategies, protective reactions dunn i 
fall, getting up from a fall. for 
c. Provide protective equipment (eg., hip pan) 
individuals at high risk for falls and hip frat 


yate, instruct in avoiding high-risk activities. 
4” ete in need for adequate hydration, nutritional 


“qunseling: 
«Use compensatory strategies as needed to ensure 


et ting head of the bed for supine-to-sit transitions 

> Elevated seating for sit-to-stand transitions. | 

® assistive devices, as necessary such as walking 
sticks, cane, or walker. 

4, Use safe handling and guarding techniques: gait 
belts, assisted walking strategies, as needed. 

e Hip protectors for preventing hip fractures in older 


adults. 


Reduction of Environmental Fall Risk 
Factors 
1 In-hospital: evaluate/reduce hazards in the hospital. 
a. Keep equipment (e.g., walking aids) within clear 
reach for easy access. 
b. Inspect all equipment for safety (e.g., canes, walkers, 
wheelchairs). 
c Remove unused equipment. 
d. Keep room paths clear. 
e. Keep electric cords/tubes out of path. 
f. Keep bed in locked position. 
2. Home: evaluate/reduce hazards in the home. 

a. Remove throw rugs or clutter that can be tripped over. 

b. Ensure adequate lighting without glare and use of 
nightlights in bedroom, hallways, and bathroom. 

c Use/install nonslip bathmats, bath bars inside and 
outside tub or shower and next to toilet. 

d. Correct broken or uneven steps; add stair rails 
on both sides of stairs; use contrasting colors as 
needed to enhance depth perception. 

e Instruct the person to avoid use of multifocal 
glasses while walking and stair climbing. 

f Instruct the person to avoid walking hazards, includ- 
ing pets. 

3. Community environmental hazards. 
a. Poorly designed public spaces. 
b. Lack of accessible public transport. 
: Community interventions. i 
a. Increase public awareness, provide education about 
all prevention. i 
Institute fall-prevention programs usin 
instructors (see resources). 


g trained 


resources: FallPrevention — 
“hts for Disease Control and Prevention i 
à Preventing Falls: A Guide to Implementing AEN 
mmunity-Based Fall Prevention Program CY 
fall cdc/homeandrecreationalsafety/ pdf/fa 
Preventionguide-2015-a. P S 
i S Compendia of eas In tarvinne ES 
Works for Community-Dwelling Older Adults 
“dc. gov/STEADI/compendium. htm). 


(cdc.gov). 


dl 
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2. National Counc; 
u i , 
ncoa.org) neil on Aging, Falls Prevention (www. 


3. APTA (apta.org). 
x Balance and Falls webpage. 
pe Aspects of Mobilizing Acutely Ill Patients (July 


4. Cochrane Library (cochranelibrary.com). 

a. Preventing Falls and Fall-Related Injuries in Older 
People (Oct. 2018). 

b. Interventions for Preventing Falls in Older People in 
Care Facilities and Hospitals (Sept. 2018). 

C. Interventions Based on Individual Assessment of Falls 
Risk and Multiple Component Interventions for Prevent- 
ing Falls in Older People in the Community (July 201 8). 


Equipment Main 


1. Therapeutic modalities and technologies: electrical 
safety. 

a. Precautions must be in place that potentially exposes 
any patient, therapist, or other person from electri- 
cal hazards from faulty electrical connections. 

b. A ground fault circuit interrupter (GFI) must be 
installed for devices used in wet or moist environ- 
ments. It is a fast-acting circuit breaker that acti- 
vates if there is a fault in grounding the electricity. 
It can prevent a dangerous shock or even electrocu- 
tion to a patient or anyone else in contact with the 
modality. 

Any electrical modality or device, including those 
using a motor or turbine to lift patients, should be 
checked for current leakage as a result of broken 
or frayed wires. It is best if any electrical device is 
connected to a GFI. 
2. Wheelchair maintenance. 
a. Therapist and patient should pay attention to rou- 
tine cleaning and maintenance of wheelchairs. This 
includes tires, brakes, arm rests, leg rests, and foot 


plates. 
b. Power chairs require battery checks. 


3, Ambulatory aids. 
a. Crutches, canes, and walkers require inspection and 


correction, if needed, of tips, hand grips, screws/ 
nuts, and any other accessories. 


N 


Accountability 
1. Policies and procedures manual. 
a. Safety procedures regarding risk management are 
specified for all personnel. 
b. Guidelines include equipment management, clean- 
ing maintenance, training requirements, and safety 
i ions. 
Cc. a waste and disposal of syringes (“sharps”) 
might be considerations. 
d. Disciplinary procedures and consequences for 


noncompliance are established. 
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b> Function, Implications, and Related Precautions * 


of Lines, Tubes, Catheters, and Mionitors 


Urinary Catheters —— 

1.A Foley® or indwelling catheter is a flexible tube 
inserted into the bladder. It is held in place by a bal- 
loon that is filled with sterile water (Figure 13-1). 

2. The catheter might be needed for retention of urine or 
incontinence, urinary output monitoring, spinal cord 
trauma, imaging, or surgery. 

3.In a hospital situation, the urinary collecting bag is 
often hung on a railing below the level of the bladder 
to prevent reflux. Do not lift the bag above that level 
during transfers or ambulation. 

4.In a nonemergent situation where intake and out- 
put (I&O) are being monitored, do not empty the 
collecting bag, as the contents need to be mea- 
sured. 


Securing and 
stabilizing device 


Connector 


Drainage tube 


Leg collecting bag 


Volume markers 


Emptying tube 


Figure 13-1 Foley® catheter. 


Courtesy of Memorial Sloan Kettering Cancer Center, 
New York City, NY. 


RED FLAG: Autonomic dysreflexia is an emergency si 
tion that can occur with spinal cord lesions usual 
T6. A common cause is bladder distension from an One 
full collecting bag; a blocked, twisted, or kinked collet 
ing tube; UTI; and other causes. Sit the patient upri 
and empty the collecting bag or correct the tube bl 

after signaling the emergency or calling 911. See Chapter3 
Neuromuscular Physical Therapy for more information 


5.A patient discharged or at home with an indwelling 
catheter will use a leg bag to get around. This colle. 
ing bag is secured by Velcro or tape below the knee At 
bedtime, a night collecting bag is used, which is hung 
at the side of the bed below the level of the bladder 
often, into a lined wastepaper basket. 

6. Be on the alert for signs of infection such as pain, 
fever, foul-smelling urine, and hematuria. 


Chest Tubes 


1.A tube that is surgically inserted into the chest wall 
and sutured in place. It is attached to a vacuum line, 
and a water seal prevents any air from entering the 
tube (Figure 13-2). 


insertion site 


Tubing from 
patient's ches 


Chest tube. 
Courtesy of Saddleback College. Mission Viejo, C^ 


E 


Function, Implications, 


ot aced in the intrapleural space to evacuate air 
: sod quid, or other material following pneumo- 
cardiothoracic surgery, pleural effusion, and 
conditions. 
she tube must remain below the level of the patient's 
sm as the drain with the water seal is often on the 
soor. The patient can stand at bedside if the tube 
is sufficient. A portable suction device on a 
ble platform or trolley allows for ambulation. 
, Breathing maneuvers, postural drainage positioning, 
paking percussion, vibration, relaxation, and ROM 
jses are permissible to the patient's tolerance. 
Positive pressure devices are contraindicated. 


RED FLAG: If a tube ever becomes disconnected from 
the patient, ask the patient to exhale fully, and place a 
gauze or gloved hand over the defect at the end of the 
exhalation. Call for medical assistance ASAP. 


intravenous Cathete 
|. Peripheral IV. 
à Short-term infusion of fluids into a peripheral vein 
usually in the upper extremity. 
b.The fluids might be electrolytes, blood or blood 
products, and other medications. 
c Complications the therapist should be aware of 
include: 

è Phiebitis. 

° Infiltration of fluid to surrounding tissue with no 
tissue damage (nonvesicant). 

° Extravasation is infiltration of a medical fluid that 
can cause tissue damage (vesicant) with burning, 
stinging, redness, blistering, and possible necrosis. 

d There are no contraindications to physical therapy 
teatment of patients with IV lines. 


RED FLAG: The upper extremity should not be raised 
aDove the level of the IV medication for any length of 
or backflow of blood may occur. 


i "oling IV poles allow for mobility. If an infusion 
Pump Is being used, a battery backup system also 
Ows mobility. | 
Pists should be aware if the IV solution is 
.  Serously low or close to empty as air embolism 
= danger 
ne Venous catheter (CVC), also called a central 
R venous access for 6 days duration OF longer 
b, Ace on patient's condition and needs. ie 
: ele the superior vena cava, jugular, SU 
CA pen moral vein. 
re Pherally inserted central catheter (PICC z 
line) accesses an upper arm vein wi r 
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access to the superior vena cava. It is used primarily 
for outpatient care. Activity is not limited. 

d. In the ICU, patients with central lines can undergo 
bed mobility activities, sitting at bedside, transfer 
to a bedside chair, standing, and walking short dis- 
tances. Catheter dislodgement is unlikely. 


RED FLAG: When a femoral line is in place, repeti- 
tive hip flexion is contraindicated (e.g., cycling) and, 
in some cases, hip flexion is limited to less than 
45 degrees. 


r 
ihi 


Central Arterial Cath 
1. Lines that afford direct access to the arterial vessels. 

a. Access is via the radial, brachial, or femoral artery. 

b. The purpose is primarily to monitor intra-arterial 
blood pressure and get repeated blood gas sam- 
pling. Not used to administer medications. 

c. Early mobilization is generally safe in the ICU. This 
includes progressive mobility activities to toler- 
ance such as sitting at bedside, standing at bedside, 
transferring to a chair or stretcher, and taking steps 
with a walker away from the bed. Hip flexion activ- 
ity may be limited. 

d. Activities are excluded if the patient has a femoral 
sheath catheter. 

e. Policies differ from institution to institution. 

f. A Swan-Ganz catheter or pulmonary artery catheter 
is used to monitor pulmonary artery pressure, car- 
diac output, and oxyhemoglobin saturation. 

g. The physical therapist should inspect the cath- 
eter site before and after treatment for any sign of 
bleeding. 


RED FLAG: If an arterial line becomes dislodged, 

| immediate, firm pressure must be applied to or above 
the arterial insertion site to try and control bleeding. 

Then seek immediate medical assistance. 


1. There are a variety of reasons for continuous cardiac 
monitoring. Assessment can be made of heart rate (HR), 
rhythm, conduction, variability, or any arrhythmias. 

2. Types of monitors. 

a. Mobile cardiac telemetry can monitor a patient's 
ECG for an extended period of time. 

b. A Holter® monitor, (a type of mobile telemetry) can 
be used for up to 14 days. The device is attached by 
leads and cannot get wet. It records to a chip which 
is later analyzed (Figure 13-3). 
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c. The mobile cardiac telemetry device (MCT) can 
store information in the cloud or be read in real 
time on a monitor. The MCT is often used at the 
onset of cardiac rehabilitation (a week or so) to 
assess how the patient accommodates to exercise 
or activity from a cardiac standpoint. 

d.Insertable or implantable cardiac monitoring can 
be done for a year or more. These devices are placed 
under the skin and used as a long-term Holter 
monitor without the bulk and lack of compliance 
associated with the Holter. They are not pacemak- 
ers and only record information. They will be 
detected by airport scanning. 

e. A Zio® patch is a small, self-contained device that 

attaches directly to the skin on the upper left chest. 

It is used for about 2 weeks and stores data that is 

analyzed upon return. There are no exercise restric- 

tions (Figure 13-4). 

Exercise cardiac monitors. The field is rapidly evolv- 

ing. Data can be detected and seen in real time and/ 

or downloaded to a computer, tablet, smartphone, 


= 


Electrodes 


— Holter monitor 


Figure 13-3 Holter monitor. 


Adapted from Johns Hopkins Medicine.org. 2019. 


Figure 13-4 Zio patch. 


Science and Enterprise-Technology News and Literature. 


March 2018. 


or smartwatch for analysis and correlated with 

exercise parameters. 

e An ear clip, chest strap, finger sensor, or 
strap can be sites for data collection. 

ə HR, workout intensity, calories used, w 
time, laps, target, and maximum HR are jug 
some of the areas that can be monitored, 

g. A pulse oximeter is a device that measures the 
of oxygen saturation of hemoglobin in the are. 
rial blood (SaO2). A finger clip or telemetry can þe 
used. HR is usually monitored by this device as well 
Normal SaO; values are usually 95%-100% 
saturation. (See Chapter 4, Cardiovascular and Lym- 
phatic Physical Therapy for more information.) 

3. Precautions with monitored patients/clients. 

a. Stop exercise or activity if there is irregular hear- 
beat, if patient/client feels weak, dizzy, light-headed, 
short of breath, has blurry vision, or SaO: drops to 
unacceptable levels. 

b. See additional discussion in Chapter 4. 


Wrist 


Mechanical Ventilatio 


1. Mechanical ventilation is the use of artificial means 
to support or replace spontaneous ventilation (Fig- 
ure 13-5). 

2. Patients receiving mechanical ventilation require 
intubation with an endotracheal (oral), nasotracheal 
(nasal), or tracheal (through a tracheostomy) tube. 


a. Endotracheal and nasotracheal tubes are taped in 
place. 


b. Tracheal tubes are sutured in place. 


RED FLAG: When a patient is intubated, avoid placing 
extensive tension on or movement of the tube. This 
could reduce optimal ventilation. 


3. Monitor patient performance on the ventilator moni- 
tor for vital and other pulmonary function signs. 


RED FLAG: Alarms: Red = apnea or a disconnected ct- 


cuit. Yellow = low tidal volume, high respiratory rate 
or high pressure (PIP). : 


a. A peak inspired pressure (PIP) of >30 cm H:O 
might indicate a kinked tube, a need for patient su 

toning, or perhaps bronchospasm (Figure 13-6)- 

The head of the bed should be elevated between 

30°-45° at all times if the patient condition 

allows. 

4. There are no absolute contraindications for bedside 
physical therapy with patients undergoing m i 
cal ventilation. Stationary devices such as a 


can be used bedside as well as light weights, elastic 
bands (TheraBand®), and so on. S 


b. 


f UNCcCTION 
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Precautions of Lin 
es. Tubes, Catheters, 


and Monitors §35 


| Settings and patient 
monitoring 
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Figure 13-5 Mechanical ventilation. 


Adapted from Nursing Standard. October 2018. 


10/25/2020 11:37 AM a 
cm 1. May be needed by patients with COPD, pneumonia, 


asthma, cystic fibrosis, or cardiac issues for hypox- 
. Ss 0. 6S 2D. SH. BD Se ER TPS 
= RR 2. Indicated if SaO, is <88% or PaO, is <55 mmHg 


15.2 io 6 OU 1S BPM | regardless of activity level. Recall that oxygen satura- 


tion may drop to these levels with activity and the 
therapist should monitor O, saturation to ensure 
adequate oxygenation. 

3. A portable oxygen cylinder or concentrator is attached 
to a delivery device such as a nasal cannula, mask, or 
manual resuscitator bag during exercise or mobility 
training. 

a. If using an oxygen cylinder, ensure that the tubing 
is long enough if working on stair climbing. 


Example of a peak-inspired 


a on a mechanical ventilator. 4. Ensure that the order for physical therapy stipulates 
* Mean airway p the SaO>. For example, “Maintain the SaO, >90%" or 
any other value. 

3 Patien e 3. The PT may titrate the oxygen flow to maintain that 
Fa t weaning from mechanical ventilation- saturation level while monitoring the values care- 
bi, ant to monitor exercise tolerance. a2 fully during an activity or exercise session. 

à cute in `- tidal volume dectea AR b. The PT should also assess vital signs, heart rhythm, 
there is an increase in accessory muscle usé, and other signs of distress. 
heeds to rest. 
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c. At the end of the session return the flow rate to the 
original setting if it had been altered during the ther- 
apy session. . 

d.An appropriate exercise prescription includ- 
ing breathing exercises, other activities, and rest 


intervals should be stipulated and modified i 


needed. oe 
5 See additional discussion in Chapter 5, Pulmonary 


Physical Therapy. 


p> Emergency Preparedness 


Guidelines for ( 
Resuscitation ( 
Conversion (ECC) 


Adapted from Highlights of the American Heart Association, 
Guidelines for CPR and ECC, updated 2015 and 2018. 
Retrieved February 2, 2019 from http://eccguidelines. 
heart.org. 

1. Basic Life Support and CPR: adult, child, infants. (See 

Table 13-1.) 

2. CPR and ECC. 

a. If victim is found to be unresponsive, call for help/ 
activate the emergency response system, get an auto- 
mated external defibrillator (AED), and start CPR. 

b. Check for breathing and pulse. If no breathing 
or only gasping and no pulse within 10 seconds, 
begin compressions. 

c. Deliver high-quality chest compressions: position 
on a hard service, use adequate rate and depth 
(“push hard and fast”). Minimize interruptions in 
compressions and allow for full chest recoil. 

d. Untrained rescuers should provide compressions 
only (hands-only). 

e. A trained rescuer or a second rescuer can perform 
rescue breaths. Apply 2 breaths after 30 compres- 
sions with each breath delivered over 1 second; 
observe for chest rise. 

f. AED available: a trained rescuer (health care pro- 
fessional) can attach the AED as soon as possible. 
Determine rhythm. 

e If rhythm is shockable (eg., ventricular fibrillation 
or rapid ventricular tachycardia), give 1 shock and 
resume CPR for about 2 minutes. AED will prompt 
rhythm recheck. Continue until medical emer- 
gency team (MET) arrives or victim starts to move. 

¢ Ifrhythm is NOT shockable (e.g., asystole or slow, 
wide QRS complexes without palpable pulses 
[PEA]), resume CPR for 2 minutes until AED 
prompts for rhythm recheck. Continue compres- 
sions until MET arrives or victim starts to move. 

g. For patients with normal breathing and pulse, con- 
tinue to monitor until MET arrives. 

h. For patients with no normal breathing and have 
pulses, provide rescue breathing: 1 breath every 


5-6 seconds or about 10-12 breaths per minute. 
Check pulse every 2 minutes. For patients with 
possible opioid overdose, trained rescuers can 
administer intramuscular or intranasal naloxone if 
available, per protocol. 


RED FLAG: Do not compress at a rate slower than 
100/min or faster than 120/min. Do not compress 
greater than 2.4 inches (6 cm). 

Do not lean on chest between compressions: need 
to allow for the heart to fill completely before the 
next compression. 

Do not interrupt compressions for greater than 
10 seconds. 

Do not provide excessive ventilation. 


Disaster Pr 


>. i P 
Ces s 


Response 


1. Types of disasters. 
a. Internal source. 
e Power, utility, communication, or equipment 
failures. 
° Fire, gas leak, hazardous material, explosion. 
* Workplace violence—active shooter, bomb scare. 
b. External source. 
ə Terrorism, extremism, hate crimes. 
e Civil disturbances. 
° Mass casualty incidents. 
e Floods, hurricanes, tornados, earthquakes, tsuna- 


mis, wildfires, blizzards. 
2. Risk factors. 


a. Geographic area more prone to certain types of 
natural disasters. 

b. Demographic area more prone to violence, extrem- 
ism, civil disturbances, or mass casualties. 

C. Facilities more at risk for violent behavior p- 
inpatient and acute psychiatric services, geriatric 
long-term care settings, high-volume urban eme 
gency departments. 

3. Emergency Action Plan (EAP). 
a. Methods for reporting emergencies within a facility 


and to external sources including contact inform 
tion under the EAP. 


a ee 
Unresponsive (all ages) CHILDREN INFANTS 
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No breathing, not breathing normally Same as for adults Same as for adults | 
(e.g, only gasping) 
CPR Sequence CAB CAB | 
Compression Rate 100-1 20/min, adults SEN A zry CAB (ABC for neonates) 
Compression Depth At least 2 inches (5 cm) Atl aes ee 
east 1/3 AP depth, about At least 1/3 AP depth, 
2 inches (5 cm) about 
1⁄2 inches (4 cm) 
lacement 2h 
Hond p ands on lower half of sternum 2 hands or 1 hand on lower 2 fingers in center of 
SETTE R half of sternum chest 
all Recoi ow complete recoil between Sa for 
compressions, HCPs rotate compressors meme se fae 
every 2 minutes 
Compression Interruption 30:2 (1 or 2 rescuers) 30:2 single rescuer, 30:2 single rescuer | 
15:2 2 HCP rescuers 15:2 2 HCP rescuers | 
Airway ee ris lift (HCP suspected trauma: jaw Same as for adults Same as for adults 
rust 
Compression to Ventilation Ratio 30:2 (1 or 2 rescuers) 30:2 single rescuer or 30:2 single rescuer or | 
{until advanced airway placed) 15:2 2 HCP rescuers 15:2 2 HCP rescuers 
Ventilations: when rescuer untrained | Compressions only Compressions only Compressions only | 
or trained and not proficient 
Ventilations with Advanced Airway 1 breath every 6-8 seconds Same as for adults Same as for adults | 
 {HCP) (8-10 breaths/min) | 
Asynchronous with chest compressions 
About 1 second per breath 
| Visible chest rise 
Defibrillation Attach and use AED as soon as Same as for adults Same as for adults 


available. Minimize interruptions in chest 
compressions before and after shock, re- 
sume CPR, beginning with compressions 


immediately after each shock 


dine compressions, airway, breathing; HCP: health care provider; C 
"0m 2010 American Heart Association Guidelines for CPR and ECG. Down 


i Pvacuation policy and procedures including route 
c > gnments and escape procedures. 
otecting and evacuating patients/clients. 
-tactice of the EAP frequently using a variety of scenar- 
dw (eg, as | hear gunshots!” “j smell gas,” and sO go). 
Shae violence, including active shooter or te 


è RUN first, 
* Evacuate and help others, especially patients, 
nance possible. 
b ur. Sider best escape route. 
“IDE (shelter in place) if escape not Lona at 
Ock entrance. In physical therapy ss 


us. , 
* Silen ts or other heavy slate exact location 


to 


eave line open. 


PR: cardiopulmonary resuscitation; 
loaded from http://cire.chajournals.org on July 5, 2011. 


AED: automatic electronic defibrillator 


c. FIGHT. 
e If unable to run or hide and life is in imminent 


danger. 
e Improvise weapons, yell, act aggressively, throw 
things, and attack if all else fails. 
5. Physical therapist role in constructing an EAP. 

a. Liaison with local first responders as well as other 
agencies such as OSHA or Homeland Security, 
especially if in a smaller practice or clinic. 

b. Help develop the communication responsibilities 
needed during a disaster. | 

c. Formulate plans for assisting patients/clients, 

i especially those with limited mobility, during a 
disaster. 

d. Implement fair 
scenarios. 


ly frequent disaster drills of various 
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B> First Aid 


1. First aid involves recognizing, assessing, and prioritiz- 
ing the need for assistance given to any person suffer- 
ing a serious injury or illness. 

2. Initial care is provided within the scope of the knowl- 
edge and skills of the health care provider (HCP). 

3. The HCP needs to know when to refer for additional 
help (activate EMS/call 911) and seek advanced medi- 
cal care. For many conditions, timeliness is critical 
(e.g., stroke, concussion with hemorrhage). 

4.Adapted from 2015 American Heart Association and 
American Red Cross Guidelines Update for First Aid. 
Retrieved 6/14/2020 from https://www.ahajournals 
.org/doi/10.1161/CIR.0000000000000269. 


Musculoskele: | 


aa al 


1. Positioning of an ill or injured person with suspected 
spine, hip, or pelvis injury. 

a. If spinal injury is suspected, have the injured per- 
son remain as still as possible while awaiting the 
arrival of EMS. 

b. HPCs should apply spinal motion restriction while 
waiting for EMS to arrive. Manual restriction of spi- 
nal motion should be provided as necessary. 

c. HPCs trained in advanced spinal motion restriction 
techniques, such as spine boarding and application 
of cervical collars, may attempt these procedures 
when appropriate support is available on-site. Lay 
providers or untrained HCPs should not attempt 
these procedures. 

2. Sprains, strains, and muscle contusions. 

a. Cold application decreases hemorrhage, edema, 
pain, and disability. 

b. Cooling is best applied using a plastic bag or damp 
cloth filled with a mixture of ice and water (not ice 
alone). Refreezeable gel packs can be used but do 
not cool as effectively as an ice-water mixture. 

c. Limit application of cold to 20 minutes or less to 
prevent cold injury. Use a barrier cloth between the 
cold and skin. 

d. Heat application is contraindicated. 

e. Compression bandage may be considered for some 
areas. 

. Long bone fractures. 

a. A suspected long bone fracture should be splinted 
in a way that limits pain, reduces the chance for 
further injury, and facilitates safe and prompt 
transport. Activate EMS and facilitate transport to a 
medical facility as needed. 

b. HCPs should not move ortry to straighten an injured 
extremity with angulated fractures. However, if an 


injured extremity is blue or extremely pale the HCP 
may try to gently straighten the limb to reduce neu. 
rovascular compromise. EMS should be activated 
immediately. 


RED FLAG: Significant trauma, to include fractures to 
the long bones and pelvis, may result in fat embolys 
syndrome (FES). HCPs must recognize that symp- 


toms of respiratory distress may indicate the cascade 
of FES is beginning and activate EMS as soon as 
possible. 


Neuromuscula 


1. Stroke assessment: use of a stroke assessment system 
is recommended (see Box 13-1). If stroke symptoms 
are present, activate EMS, seek medical assistance 
immediately. 

2. Concussion: adapted from HEADS UP to Brain Injury 
Awareness, CDC Injury Center. Retrieved February 6, 
2019, from https://www.CDC.gov/headsup/index.btml. 
a. HCPs should evaluate persons with concussion for 

signs and symptoms. See Box 13-2. 
b. Persons with mild concussion have no loss of 


consciousness and symptoms that last for less than 
15 minutes. 


BOX 13-1 © Stroke Early Warning Signs: 

F.A.S.T. | 

| Ħ F- Face Drooping: Does one side of face droop or is it 
numb? Ask the person to smile. 


¢ A -Arm Weakness: Is one arm weak or numb? Ask the 


cenit to raise both arms. Does one arm drift down 
ward?’ - 


° S - Speech Difficulty: Is speech slurred, are they unable 
to speak, or are they hard to understand? Ask the person 


=< = ; i sA ad 
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Retrieved February 6, 2019, from https- org/ 
t ' ps://www.stroke. 
understand-stroke/recognizing-stroke/act-fast/. 


signs of Concussion 

, change in the level of consciousness, appears dazed me 
stun 

, can't recall events prior to or after a hit or fall (retrograde 
of anterograde amnesia) 

, Forgets an instruction, appears confused 


» Moves clumsily 

» Answers questions slowly 

« Loses consciousness, even briefly 

» Shows mood, behavior, or personality changes 


Symptoms of Concussion 
ə Headache or pressure in head 

e Nausea or vomiting 

» Balance problems, dizziness, blurry vision 

e Sensitivity to light or noise 

¢ Feeling sluggish, hazy, foggy, or groggy 

e Confusion, concentration, or memory problems 
¢ Just not “feeling right” or “feeling “down” 


Severe Concussion: Activate EMS 


Seek immediate medical care if the person experiences any 
of the following: 


* Drowsiness or inability to wake up; loss of consciousness | 
for longer than 30 seconds 


* One pupil larger than the other pupil 
* Repeat vomiting or nausea, convulsions, or seizures 

* Headache that gets worse with time 

* Slurred speech, numbness, or decreased coordination 
* Changes in behavior: irritability, restlessness, agitation 
* Confusion, disorientation, or amnesia 


c Persons with moderate concussion have no loss of 
consciousness and symptoms that last longer than 
15 minutes. 

d Both groups should be monitored closely. Return 
to normal activity and sports participation 1s Con- 
ttaindicated. Medical clearance is required for 
fesumption of activity. Recovery with absence of 
symptoms can take hours, days, or weeks. 

è Persons with severe concussion demonstrate loss 
of consciousness and more severe symptoms. (See 

ç Box 13-2.) 

"Symptoms of an expanding brain l 
toma or hemorrhage) can indicate a 
oo Activate EMS and see 

edical care. (See Box 13-1. 

it Chapter $ N pita A Physical Therapy for 

additional discussion. 
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BOX 13. Er 
Seizures © Signs and Symptoms of 


Pepe ee | 

* Altered consciousness 

° pees Motor activity: convulsions, involuntary contrac- 
ons, rhythmic jerking of extremities 


° ny phenomena; somatosensory, visual, auditory, 
onactory, gustatory, and vertiginous sensations 


ê Autonomic phenomena: sudden anxiety, tachycardia, 
sweating, piloerection, loss of bladder control 


e Cognitive phenomena: sudden failure to communicate, 
comprehend, hallucinations, intense feelings 


3. Seizures. 

a. Evaluate for signs and symptoms of seizure. See 
Box 13-3. 

b. If the person is lying down, ensure an open airway: 
position the patient in lateral sidelying with their 
mouth pointing to the ground to establish airway 
and prevent aspiration. Protect the person’s head 
by preventing it from hitting the floor. Some indi- 
viduals can be helped to sit down in a safe place. 

c. Protect patient from injury: loosen restrictive cloth- 
ing, remove potentially harmful nearby objects. 

d. Do not restrain the victim during a seizure as this 
can lead to injury and make the person more con- 
fused, agitated, or aggressive. 

e. Do not try to open the victim's mouth or place any 
object between the victim’s teeth or in the mouth. 

f. Do not give water, pills, or food by mouth unless 
the person is fully alert. 

g. Always stay with the person until the seizure is over. 
Time the length of the seizure and how long it takes 
for a person to recover and return to usual activity. 
It is not unusual for the victim to be unresponsive 
or confused for a short time after a seizure. 

h. Activate EMS, seek medical assistance if: 

e A seizure lasts 5 minutes or longer. 

e Status epilepticus occurs: a seizure lasts longer 
than 5 minutes or when seizures occur close 
together without regaining consciousness. Can 
be life-threatening. 

e Breathing is difficult or the person is choking. 

e Injury may have occurred. 

e The person asks for medical help. 


1. Chest pain. . 
a. Chest pain can result from multiple causes: minor 


chest wall strains, pneumonia, rib fracture, angina, 
or myocardial infarction (MI). 

b. The HCP needs to be able to recognize signs and 
symptoms of MI. 
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e Classic signs: chest pain, chest discomfort or pres- 
sure, pain in other parts of the body (shoulders, 
one arm, back, neck or jaw), shortness of breath 
(SOB), and other symptoms (nausea, sweating, 
light-headedness, or dizziness). i 

ə Women may present with vague or silent symp- 
toms induding uncomfortable pressure in the 
chest; stomach pain; sudden sweating or short- 
ness of breath (SOB), nausea, or light-headedness 
without exertion; sweating that feels as if stress- 
related when there is no real cause. 

c. Activate EMS, seek medical assistance immediately 
for anyone with chest pain and signs of heart attack. 

d. While waiting for EMS: 

e The HCP may encourage a person with chest pain 
to chew 1 adult or 2 low-dose aspirin if signs and 
symptoms suggest a heart attack and the person 
has no allergy or contraindication to aspirin, 
such as recent bleeding. 

e If the person’s pain does not suggest a cardiac 
origin, aspirin should not be encouraged; the 
decision to administer can be left to the EMS pro- 
vider. 

e The person can be given a nitroglycerin tab sub- 
lingually if available and prescribed for that per- 
son. 

2. Asthma. 

a. Persons may experience shortness of breath and 
wheezing from asthma (reactive airway disease) as 
well as with bronchitis and chronic obstructive pul- 
monary disease (COPD). 

b. Asthma attacks are triggered primarily by allergic 
reactions. 

c. Signs and symptoms include short, shallow, fast 
breaths; wheezing or whistling sound with breath- 
ing; frequent cough; trouble talking; and panicky 
feelings. 

d. Typically these individuals may carry prescribed 
short-acting inhaled medications; treatment should 
be started immediately; patients should not use a 
long-acting medication for acute exacerbations. 

e. HCPs can assist as needed with the administration 
of prescribed bronchodilators when a person with 
asthma is having trouble breathing. 

f. Depending on the severity of the symptoms and 
treatment effectiveness of inhaler, EMS may need 
to be activated. 

3. Shock. 


a. Shock is the failure of the circulatory system to per- 


fuse vital organs (hypoperfusion). Blood is shunted 


from the periphery to maintain vital organs and 


core temperature., 
b. Types and causes of shock. 


° Cardiogenic: may occur with hypotension, MI, or 
Cardiac arrest. i 


4. Vasovagal 


e Hemorrhagic: severe internal or external bleedin 

e Metabolic: loss of body fluids from heat (dehy. 
dration) or severe vomiting and diarrhea. 

e Anaphylactic: severe allergic reaction from drugs, 
food, or insect stings. — 

e Respiratory: respiratory illness or arrest. 

e Septic: severe infections cause blood vessels to 
dilate. 

+ Namogenie seni tee ee ee 

other neural traum e 
ANS. The victim may lose consciousness as the 
brain is affected. 

o If HR and rhythm are affected, can ultimately 
progress to cardiac arrest and death. 

c. Signs and symptoms. 

e Pale, gray or blue, cool skin. 

e Increased and weak pulse. 

e Increased respiratory rate. 

e Decreased blood pressure. 

e Drowsiness, diminishing level of consciousness, 
irritability, or restlessness. 

e Nausea or vomiting. 

d. Management of shock. 

e Examine victim for airway, breathing, circulation 
(ABCs), and bleeding. 

e Assess level of consciousness. 

e Determine skin characteristics and perform capil- 
lary refill test. 

o Capillary refill test: squeeze fingernail for 2 sec- 
onds. 

o In healthy individuals, the nail will blanch and 
turn pink when pressure is released. 

© If nail bed does not refill and turn pink within 
2 seconds, the cause could be that blood is 
being shunted away from the periphery. 

e Position a victim who is in shock, responsive, 
ang breathing normally in the supine position. lf 
there is no evidence of trauma or injury, passive 
leg raising 6-12 inches (30°-60°) can be used 
to improve vital signs. Do not raise the feet if the 

i a Sah or Position cause pain. 

a ver the Person with a blanket. ; 
Bee any specific condition identified, if poss 

Ż 2i areling anaphylaxis, and so on. 

e EMS ASAP. Reassure the victim and con- 


tinue to monitor ABCs. 


° Do not give any food or drink. 


Syncope: fainting with sudden drop in HR 
= BP. This is usually harmless but m ay result in 
a S Fy during the episode. 
4 aam oms can include pale skin; light-headednes* 
vision; Nausea; feeling warm; cold, clammy 
Sweat; and blurred vi rae i 


- May see slow, w i 
i e . . ê - ? 
abnormal ees İse; dilated pupils; and jerky 


- Person should lie down with legs lifted, Alternately, 
the person can sit down with head between knees. 
The person should remain in this position until 

ptoms resolve, typically within 15-30 minutes 
standing up too soon puts the person at risk of 
fainting again. 


Bleeding and Superficia 
Wounds- == <ii 


|. Minor bleeding. 

a. Usually clots within 10 minutes. 

b. If the person is taking aspirin or nonsteroidal anti- 
inflammatory drugs (NSAIDS), clotting may be 
prolonged. 

9. Severe bleeding. 

a. Arterial bleed: blood spurts from the wound under 
high pressure; bright red blood. 

b. Venous bleed: low pressure bleed, steady flow, dark 
red or maroon blood. 

c Capillary bleed: low pressure, oozing, dark red 
blood. 

3. Blood that fails to clot even after measures to control 
bleeding have been taken may indicate hemophilia or 
other blood clotting disorders. 

4. Management of bleeding. 

a. Use standard precautions: wash hands well, wear 
gloves if available. 

b.To control open bleeding, apply direct pressure 
using sterile gauze to the bleeding site until it stops. 
If gauze is unavailable, use a clean cloth, towel, 
or gloved hand. If blood soaks through, do not 
remove the gauze; add additional layers. 

© Do not attempt to wash out a major wound. 

d. Once bleeding has stopped, apply a pressure band- 
age, such as roller gauze over the gauze pads. 

e An ice pack can be applied over the bandage or 
dressing. Use with caution with children because 
of the risk of hypothermia. 

f Elevate the body part above the level of th 
until bleeding stops. 

8. Brachial and pas artery pressure points should 
not be utilized to stop arterial bleeding. 
A tourniquet should be used when standard first 
aid hemorrhage control does not control severe 
external limb bleeding. Note the time the pers 
quet is first applied and communicate this 1ntor 

. Mation to EMS providers. 

htinue to monitor ABCs and 

_ Patient, 

4 I on EMS as necessary. rotted 

wounds: lacerations and a ‘ š 
> lfthere are no foreign objects, cover with adean pa 
“ive dressing and apply pressure to stop bleeding. 


e heart 


overall status of 
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b. of ane rigate wound with a large volume 
no foreign shire or without soap until there is 
n the wound. Do not remove any 
imbedded objects (e.g, glass); seek medical advice. 

c. Cover the wound with a bandage or gauze pad. 

d. Seek medical help if the wound is bleeding heavily, 
does not stop after 5-10 minutes, is close to the eye, 
caused by a puncture wound from a dirty or rusty 
object, has ragged or separated edges, is caused by an 
animal or human bite, or shows signs of infection. 

6. Impaled objects and puncture wounds. 

a. Usually do not present with significant external 
bleeding. 

b. May present with internal bleeding. 

c. Never remove an impaled object. 

d. Apply a dressing that stops bleeding and secures 
the impaled object for removal in a location where 
significant arterial bleeding can be most appropri- 
ately managed (e.g., emergency room). 


Internal Blee 


1. Often the result of blunt force trauma rupturing a 
blood vessel or an organ or injury from a fall. 
2.Severe internal bleeding may be life-threatening. 

Signs and symptoms include: 

a. Ecchymosis (black and blue skin areas) in the 
injured area. 

b. Body part, especially the abdomen, may be swol- 
len, tender, and firm; patient may exhibit rebound 
tenderness. 

c. Skin may appear pale or gray and cool or moist 
(e.g., shock). 

d. Respiratory rate is increased. 

e. Pulse rate is increased and weak. 

f. Blood pressure is decreased. 

g. Person may be nauseated or vomit. 

h. Person may exhibit anxiety or restlessness. 

i. Level of consciousness may decline. 

3. Management of internal bleeding. 

a. Activate EMS immediately. 

b. Monitor closely: ABCs and vital signs. 

c. Keep person comfortable and quiet; avoid having 
them get overheated or chilled. 


1. Thermal burns. | | 
a. Burns can result from a variety of causes including 


fire and scalds from hot water. 
b. Cool thermal burns with cool water ASAP and for 
: at least 10 minutes. If cool water is not available, a 


cool compress can be applied. 
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c Do not apply ice directly to a burn as it can produce 
tissue ischemia. 

d.Monitor for hypothermia when cooling large 
burns. This is especially important in children who 
have a larger body surface area for their weight. | 

e. After cooling, the bum can be loosely covered with 
a sterile, dry dressing. 

f. Avoid all natural remedies, such as honey. 

g. Activate EMS, seek advanced medical care with 
burns involving blistering or broken skin; difficulty 
breathing; burns on the face, neck, hands, or geni- 
tals; and burns involving a large surface area, such 
as the trunk and extremities. 

2. Electric injury. 

a. Severity of electric injuries can vary widely includ- 
ing unpleasant tingling sensations as a result of 
thermal burns, cardiopulmonary arrest, and death. 

b. Thermal burns are typically present at the entrance 
and exit points of the electric current and along its 
internal pathway. 

c. Cardiac arrhythmias can include ventricular tachy- 
cardia progressing to ventricular fibrillation and 
ventricular asystole. 

d. Respiratory arrest can result from electric injury to 
the respiratory center in the brain or from tetanic 
contractions or paralysis of respiratory muscles. 

e. Do not touch an electrocuted victim while the 
power is on. Turn the power off at its source. 

f. Assess the victim, administer CPR, defibrillation, and 
treatment for shock and thermal burns as needed. 

g. Activate EMS, seek advanced medical care ASAP. 


SS 
——- É 


Hypoglyce 


1. Signs and symptoms: 

a. Rapid heartbeat, heart palpitations. 

b. Anxious feeling, panic attacks. 

c. Excessive sweating (diaphoresis) unrelated to exer- 
cise or activity or environment that comes on sud- 
denly. 

d. Feelings of queasiness or hunger and food cravings. 

e. Dizziness, light-headedness, and headache. 

f. Blurred vision. 

g. Trouble sleeping. 

h. Inability to concentrate, confusion. 

i. Lack of coordination. 

j. Altered behavior or mood problems (eg,, angry 
outbursts). 

2. Management. 

a. If a person with diabetes reports low blood sugar or 
exhibits signs and symptoms of mild hypoglycemia 
and is able to follow simple commands and swal- 
low, oral glucose tablets (often carried by the victim) 
or dietary sugars (sucrose candy, orange juice, fruc- 
tose/fruit leather, or whole milk) should be given. 


toms may not resolve for 10-15 minuta. 

b. pet should therefore wait at least 10~15 mide 
before calling EMS or retreating the person with 
additional oral sugars. — | 

c. If a person’s status deteriorates during that time o 
does not improve, activate EMS immediately, 

d.If the person with diabetes demonstrates severe 
hypoglycemia and is unconscious, exhibits sej. 
zures, or is unable to follow simple commands op 
swallow safely, activate EMS immediately. 


1. Persons with severe allergic reactions may progress to 
anaphylaxis. 

2.Symptoms may include respiratory difficulty (eg, 
wheezing), cutaneous manifestations (e.g., hives or 
swelling of the lips or eyes), cardiovascular manifes- 
tations (e.g, hypotension, cardiovascular collapse, 
shock), or gastrointestinal cramping and diarrhea. 

3. Epinephrine should be administered. Persons at risk are 
typically prescribed and carry an epinephrine autoinjec- 
tor (EpiPen®). Dosage is administered intramuscularly. 

4.The HCP can administer the EpiPen® using an intra- 
muscular injection typically in the thigh if the person 
is unable to do so. 

5. Activate EMS immediately. If the person with anaphy- 


laxis does not respond to the initial dose in 5-10 min- 
utes, a repeat dose may be considered. 


Anaphylaxis 


ee a 


Environmental 


; ris 
= ee ee 


1. Exertional dehydration. 

a. HCPs my assist at “hydration stations” at sporting 
events. Vigorous exercise particularly in hot and humid 
environments can lead to significant dehydration. 

b. In the absence of shock, confusion, or inability to 
swallow, the individual with exertional dehydration 
should be given oral rehydration fluids, preferably 
catbohydrate-electrolyte (CE) fluids. If these bevet- 
ages are not available, potable water may be used. 

2. Individuals with severe dehydration with shock, con- 
fusion, or symptoms of heat stroke require advanced 


> paie Activate EMS immediately. 
exercise include hea precipitated’ by vig 


t cramps, stion, an 
heat stroke ps, heat exhau ; 
ž AN Fii pass Painful involuntary muscle 
Otten affecting the calves, arms, abdomi 


© First aid includes res 
a CE solution if avai 

_ Massage may relieve 

è Exercise should not 
toms are resolved. 


t, cooling off, and drinking 
lable. Stretching, icing 3” 
Painful muscles. 

be resumed until all sy™P 


eat exhaustion is caused by exercise-induced heat 
and fuid/electrolyte loss as sweat. 

s Signs and symptoms can start suddenly and 
include nausea, dizziness, muscle cramps, feeling 
faint, headache, fatigue, and heavy sweating, 

e This is a serious situation that can rapidly advance 
to heat stroke. 

e Treatment involves having the victim lie down in 
a cool place, removing as many clothes as pos- 
sible, and cooling the victim with a cool water 
spray. The victim should also be encouraged to 
drink cool fluids, preferably CE fluids. 

c Heat stroke includes all of the symptoms of heat 
exhaustion plus additional central nervous system 
(CNS) signs (e.g. dizziness, syncope, confusion, or 
seizures). 

e Immediate cooling is necessary, preferably by 
immersing the victim up to the chin in cool water. 

e Activate EMS immediately. 


Infection Control Procedures 543 


y ay treatment is needed with intravenous 
s, aA 
4 Banen try to force the victim to drink fluids. 

a. Hypothermia is caused by prolonged exposure to 
cold. Length of exposure and the victim's body 
temperature determine the urgency of treatment. 

b. Begin rewarming of the victim: move the person 
to a warm environment, remove wet clothing, and 
wrap the exposed body surfaces with blankets or 
dry clothing. 

c. Active rewarming can include placing the victim 
near a heat source and placing containers or warm, 
but NOT hot, water in contact with the skin. 

d. If frostbite of an exposed part (typically the extrem- 
ities and nose) is present, remove wet clothing, dry 
and cover the victim to prevent hypothermia. 

e. Activate EMS immediately, or transport to a medi- 
cal facility immediately. Protect frostbitten parts 
from refreezing. 


r> Infection Control Procedures 


1.Adapted from Centers for Disease Control and Preven- 
tion (CDC) Guidelines for Standard Precautions and 
Transmission-Based Precautions (last updated February 
28, 2017), retrieved February 20, 2019, from https:// 
www.cdc.gov/infectioncontrol/guidelines/. 


l. Based on a risk assessment and the use of practices and 
protective equipment to protect HCPs from infection and 
prevent the spread of infection from patient to patient. 

2. Standard precautions include: 

a. Perform hand hygiene. 

e Hand washing with antimicrobial soap and 
water; hand antisepsis with an alcohol-based 
hand rub or antiseptic hand wash. 

* Decontaminate hands before direct contact WI 
patients, or after contact with the patients skin, 
body fluids or excretions, nonintact skin, and 
wound dressings. 

* Decontaminate hands before an 
Sterile gloves. 

‘Use personal protection equipment (PPE) when- 

ever there is an expectation of possible exposure to 

pee material. 
Oves and gowns. 
° Mouth, ke and eye protection (eg. face shield) 
uring patient-care activities that are likely to gener- 
ates splashes or sprays of blood, body fluids, sea 
tons, or during aerosol-generating Proc ures. 


ct with 


d after donning 


c. Follow respiratory hygiene/cough etiquette princi- 
ples. 

d. Ensure appropriate patient placement. High-risk 
patients are placed in an isolation/single-patient 
room. Triage and isolation of patients with 
COVID-19 are essential to minimize risk of infec- 
tion among patients and health care workers. 

e. Clean and disinfect the environment appropriately. 
e Clean and disinfect surfaces in direct contact 

with the patient (e.g., treatment areas, frequently 
touched surfaces, waiting room). 

e Use EPA-registered disinfectants with known 
microbiocidal activity. 

e Clean and disinfect multiuse equipment and devices 
used during delivery of patient care including 
mobile devices moved in and out of patient rooms. 

e Multiple patients receiving therapy at the same time 
and place using shared equipment are at increased 
risk of infection and cross-contamination. 

e Plastic, single patient, disposable liners should 
be used for hydrotherapy tanks. 

e Hydrocollator tanks should be emptied and 
cleaned every 2 weeks. 

e Paraffin baths should be cleaned monthly. 

e Toys used with young pediatric patients that may 
put them in their mouths should be cleaned with 
diluted alcohol or bleach solutions and rinsed 
prior to and after use. 

f. Handle textiles and laundry carefully. 

g. Follow safe injection practices. Handle with care 
needles and other sharp instruments. 
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Transmission-Based/Isola 
Precautions l 


1. Are used in addition to standard precautions previ- 
ously discussed for patients with known or suspected 
infections. 

2. Contact precautions. 

a. Indicated for patients with known or suspected 
infections that represent an increased risk for con- 
tact transmission. 

b. The patient is placed in a single patient room (acute 
care hospital) to limit the potential transmission 
of infectious agents. In ambulatory settings, place 
patients requiring contact precautions in a private 
exam room or cubicle ASAP. 

c. PPE including gloves and gown is used for all inter- 
actions that involve contact with the patient or the 
patient's environment. 

d. PPE is donned upon room entry and properly dis- 
carded before room exit. 

e. Transport and movement of the patient outside the 
room is limited to medically necessary purposes. 

f. Disposable or dedicated patient-care equipment 
(eg., blood pressure cuffs) is used. Common use 
equipment is cleaned and disinfected before use on 
another patient. 

g. Cleaning and disinfecting the room is prioritized 
(e.g., at least daily). 

3. Droplet precautions. 

a. Used for patients known or suspected to be infected 
with pathogens transmitted by respiratory droplets 
that are generated by the patient who is coughing, 
sneezing, or talking. COVID-19 is primarily spread 
by respiratory droplets. 

b. The patient is instructed to wear a mask during tri- 
age or transport. 

c. Same as for contact precautions: 

e Ensure appropriate single room placement. 
e Use PPE appropriately; HCP should don mask 
upon entry into the patient room or patient space. 
e Limit transport and movement of patients. 
4, Airborne precautions. 

a. Used for a patient with known or suspected infec- 
tions with pathogens transmitted by the airborne 
route (e.g., tuberculosis, measles, chickenpox, dis- 
seminated herpes zoster, COVID-19). 

b. The patient is placed in an airbome infection isola- 
tion room (AIIR) if available. 

c. The patient is instructed to wear a mask if trans- 
ported outside the AIIR, 

d. Entry of susceptible HCPs is restri 
cinated HCPs). stricted (28. unvac- 

e. Essential HCPs wear PPE, including a hich. 
respirator (NIOSH-approved N95 cheno level 

f. Transport and movement of the patient outside the 


room is limited to medically necessary purposes 


, atient is instructed to wear a gyro; 
rer transported outside the AIIR roo a May) 
Susceptible persons are immunized ASAP { 
ing unprotected contact with vaccine-py oloy, 
infections (e.g., measles, varicella, or small 
5, Respiratory hygiene/cough etiquette principle 
a. Recommended for all persons with signs and $ 
toms of respiratory infection. p- 
b. The person with a respiratory infection is instrue 
O: 

; Cover their mouth and nose with a tissue To 
coughing or sneezing. 

e Use the nearest no-touch waste receptacle to di 
pose of tissue after use. 

e Perform hand hygiene. 

e HCPs should offer masks to persons with symp 
toms who are coughing. If at an outpatient facility 
masks should be offered at entry into the facility 

e Observe droplet precautions. 


g- 


Disin 


1. Disinfection is the process of reducing or eliminating 
the microorganisms on hands, surfaces, or equipment 

2. Chemical disinfectants are most commonly used. 
They must be approved by the Environmental Protec- 
tion Agency (EPA). 

3. These agents are microbicidal and can eliminate most 
bacteria and viruses. Spores must be eliminated by 
sterilization. 

4. Proper dilutions, usage, and safety issues associated 
with each type are stipulated. 

5. Types. 

a. Isopropyl or ethyl alcohol sometimes combined 
with quaternary ammonium compounds or phe 
nolics in the form of pads or towelettes. Examples 
are Gym Wipes, ShockWave, or Microban. 

b. Chlorine and chlorine compounds. Bleach such 3 
Clorox is most common. 

C. Hydrogen peroxide (H202). 

d. eraa debde Examples are Microban and 

ide. 

€ Glutaraldehydes. Examples are CaviWipé a 
McKesson. le 

f. Quaternary ammonium compounds. ree > 
are types of Lysol and Zephiran (benzalkom 
chloride). as 

g; Sterilization is an absolute method for killing 
microorganisms. ofS 
a. In physical therapy, certain instruments a 

may need to be sterilized such as scissors O k to 
used in wound debridement or certain res 
interventions that use tubing. od. 
“Steam (autoclave) is the most common ee 
€. Other methods may use dry heat at high 


Metri- 


tures, chemical vapors, or ionizing radiatio™ 
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Abuse. Neglect, an 
P d Sexual Harassment 
Child Abuse and Neg | = 4. Psychological abuse. 
2 z ; a. or withdrawn. 
, can originate from parent family member care- b. Frightened or agitated. 
“givet or family friend. Signs and symptoms include €. Confused or incoherent. 
he following. d. Caregivers don't meet individual's needs in terms 
> Physical abuse. of food, water, bathing. 
~ a Bruises, burns, welts, injury marks from a hand or > Elder neglect. 
belt. a. Individual appears unclean or unkempt. 


b. Medical or dental issues that have gone untreated. b. Evidence of weight loss. 
¿ Child avoids touch or contact; seems fearful or on c. Individual might be missing hearing aids, glasses, 
walker, and other functional necessities. 


high alert. 
3 Sexual abuse. d. Individual not taking medications as prescribed. 
a Child demonstrates highly sexualized behavior 
: inappropriate language OT t i = 3 a a 
eg. Senger: Disabled Abuse 


b. Child avoids certain people or caregiver. 

c Bruising, bleeding, or pain around genitals, anus, 
or breasts. 

å Pregnancy or STDs for those less than 14 years of 


i.Can originate from caregiver, family member, or 
other residents if in a skilled nursing facility. Signs 


age. and symptoms: 

4 Emotional abuse. a. Very RERA to signs and symptoms of elder/ 
2 Depression or low self-esteem. abuse neglect. _ ae 
b. Constant worrying about wrongdoing. SERES emotional, sexual neglect or abandon 
c Behavioral extremes. Child is either excessively PER PE bei aay cloi shiedi 

demanding or obedient. bled individual by concealing or misusing funds 
TA j terested in others. targeted for the disabled person. 

: neglect. d. Be aware of unexplained pressure sores or bruises. 
a. Diminished weight or stunted growth. 

b. Unkempt, dirty-looking, poor hygiene. 


c Actual or fear of abandonment, being left alone, or 


unsupervised. : 
d Improper medical care such as untreated illnesses 
or injuries 


1. Perform an examination and evaluation to establish a 


è Frequently absent from school or has unattribut- cic and prognosis. 
able learning problems. a. Document thoroughly. 


= a. Physical therapists are mandated reporters of child, 


elder, and disabled abuse/neglect in all 50 states 
and territories. 

b. All states have abuse/neglect “hot lines.” 

c. Triggers and reporting thresholds may vary from 


member, OF 


Peas t. Signs and symptoms include eee state to state. i acho 
Dies = ait criminal or civil liabili p 
b. Locking the individual in a room. Inappropriate e g 

a Of restraints. medications. f pep FLAG: Failure to report suspected abuse/neglect 


Administering incorrect or dangerous 


c 
ae Paris bones, | th i is considered a crime in Most 
* Individual exhibits repeated injuries, broken | by a heal professional 


i Loss of license and other penalties may 


3, Sexual lacerations. re 
b. l tate touching. Oe av have ific rti protocols. 
Genital contusions. e. Facilities may specinc reporung 
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Sexual Misconduct ar d Sexua 
Harassment — 


1. Sexual misconduct. 
a. Physical therapists shall not engage in any sexual 


relationship or act with patients/clients, students, 

or supervisees. 

b. Integrity in relationships should also extend to col- 
leagues and members of the health care team. 

c. Therapists should discourage sexual misconduct by 
others. 

e Communication with the individuals involved is 
the first step. 

o If the behaviors continue, the therapist is obli- 
gated to report misconduct, which may be illegal 
or unethical to the proper authority. 

2. Romantic/sexual relationships with former patients/ 
clients. 

a. There is no hard or fast rule. 

b.In some cases such relationships would “not 
offend.” In other cases it might never be considered 
appropriate (e.g., a post-therapy relationship, which 
is solely used by the therapist as a means of exploit- 
ing the former patient financially or in other ways). 

3. Sexual harassment. 

a. Sexual harassment includes unwelcome sexual 
advances, inappropriate sexual remarks or requests 
for sexual favors, or other verbal or physical 
advances in the workplace or other professional/ 
social situations. 

b. The harasser can be a supervisor, co-worker, client, 
or any other person doing business with the facility. 

c. Included are a range of actions from inappropriate 
touching, rude comments, graphic art of a sexual 
nature, whistling, and leering to sexual abuse and 
assault. 

d. Adverse effects of sexual harassment can include 
stress, social withdrawal, sleep disorders, eating dif- 
ficulties, or other health impairments. 

e. This conduct can affect an individual's employ- 
ment, unreasonably interfere with work, or create 
a hostile or offensive environment. 

f. The victim may be of any gender and, not necessar- 
ily, of the opposite sex. 


g. The victim does not have to be the person harassed 
but is affected by the offensive conduct. 

h. The offended individual should inform the har. 
asser that the conduct is unwelcome and must stop 
immediately. = 

_If the behavior continues, the victim or offended 
individual should report the behavior to a supervi. 
sor and file a report using an available employee 
complaint mechanism. 

_ If an HCP witnesses sexual harassment, bystander 
intervention can include intervening to give the per. 
son being harassed a chance to leave the situation, 
ə Create a distraction. 
© Talk with the person being harassed and offer to 

accompany them during interactions with the 
harasser. 
e Enlist others for help and talk with a supervisor. 

k. Title VII of the Civil Rights Act of 1964 prohibits 
employment sexual harassment. 

l. Principle 4 of the Code of Ethics states, “Physical 
therapists shall not harass anyone verbally, physi- 
cally, emotionally or sexually.” 

4. Inappropriate sexual behaviors by a patient/client. 

a. Patients with a traumatic brain injury or demen- 
tia with damage to the area controlling sexual 
function may demonstrate inappropriate sexual 
behaviors. Secondary factors that can intensify 
the behaviors include stress, depression, and 
anxiety. 

b. Signs and symptoms include: 

e Disinhibition. 

e Hypersexuality and arousal. 

è Exhibitionism and genital touching. 

e Coercive sexual assault. 

e Inappropriate and sexually charged comments. 

c. Management of inappropriate sexual behavior. 

e Talking with the health care team to develop 
Management strategies. 

° Consistent behavioral techniques utilized by the 
whole team. 

° Set professional boundaries in relationships with 
Patients/clients. 

$ rors verbal feedback and set limits as to what 

ractions are acceptable and what are not. 


stions 


(Answers to all Review Questions and Case Studies are found in Chapter 17) 
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> Study Tactics 


Questions About Professional e Documentation and tisk ee co 

Responsibilities Comprise o Documentation guidelines. This might indude 

Approximately 2% of the NPTE, or SOAP notes and informed consent | 

a Total of Four to Five Questions o Risk management and quality assurance (informed 
consent, incident/occurrence report, peer review 

Focus on: etc.) j 


e Patient/client rights and legal/ethical obligations 
o Current major federal acts that impact patients 
access to health care, licensure, and confidentiality. 
This includes Medicare/Medicaid, Health Insurance 
Portability and Accountability Act (HIPAA), Ameri- 
cans with Disabilities Act (ADA), and Individuals 
with Disabilities Education Act (IDEA). Review the 
role of Occupational Safety and Health Administra- 
tion (OSHA), Joint Commission, and Commission 
on Accreditation of Rehabilitation Facilities (CARF). 
o Workplace transgressions such as sexual harass- 


o Health information technology (electronic medic} 
records, telemedicine) 
o Roles and responsibilities of other health care workers 
o Definitions of various health professionals, support 
staff, students, and volunteers. You may be asked 
when it is appropriate to refer patients to other 
professionals or to delegate responsibilities to sup- 
port staff. Be thoroughly familiar with the role and 
responsibilities of the PTA 
o Health care ethical principles (autonomy, justice, 
- T ; beneficence, nonmaleficence) and APTA Code of 
ment, negligence/liability, and malpractice ei: 
o Cultural and socioeconomic factors such as lan- EE SA ARS 
Der aS: ar o Billing, coding, or reimbursement 
guage, disability, ethnicity, religion, and sexual pref- 
erence which might affect patient management 


> Institutional Types 


practice Environm ents 


acute Care (Short-Term Hospital) 

| Treatment for a short-term illness or health problem. 

» Average patient length of stay is 4-5 days. 

, Provider may be physician, physician assistant (PA), 
nurse, physical therapist (PT), etc. 

4. Rapid discharge for next level of care makes the PTs 
role in patient and family education and in discharge 
planning increasingly important. 


Primary Care 

1. Basic or first-level health care. 

2. Includes health services that cover a range of prevention, 
wellness, and treatment for common patient concems. 
Primary care providers (PCPs) include doctors, nurses, 
nurse practitioners, and physician assistants. They often 
maintain long-term relationships with patients. 

3. Provided on an outpatient basis. 

4. PTs support primary care teams through examination, 
evaluation, diagnosis, prognosis, and prevention of 
musculoskeletal and neuromuscular disorders. 

5.Often the PCP is the “gatekeeper” to other sub- 
specialists, including physical therapy. 


Secondary Care (Specialized Care) 

L.Second-level medical services. 

2. Provided by medical specialists, such as cardiologists, 
urologists, and dermatologists, who do not have first 
Contact with patients. 

3.This care often requires inpatient hospitalization or 
ambulatory same-day surgery such as hernia repair. 
‘Physical, occupational, respiratory, and speech- 
language pathologists often work in secondary care 
settings, 


[ertiary Care (Tertiary Health Care) 

Highly specialized, technologically based medical ser- 

Œs; eg., heart, liver, or lung transplants, and other 

major surgical procedures. | , 

ety highly specialized physicians 1n 4 hospi- 
tal setting, 

“on Pond to requests for consultation ma 

êt health care practitioners. 


de by 


§ 

| bacute Care nai 
a ‘termediate level of health care ice ki ically 

2p,” © Patients too ill to be cared for at ome. 
ried by medical and nursing services as mel 2 

Mitative services; e.g., PT, occupational erap 
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(OT), and speech-language pathology (SLP) at a 
higher level than is offered in a skilled nursing facility 
(SNF) on a regular basis. 

3. Provided within the hospital or SNF setting. 


Long-Term Acute Care Hospital (LTACH) 

1. Patients require complex medical intervention from 
specialized staff including 24-hour physician, nursing 
care, and therapy. 

2. Diagnoses treated include respiratory failure, ventila- 
tor dependency and weaning (e.g., COVID-19 respira- 
tory disease), septicemia with major complications, 
skin ulcers with major complications. 

3.Patient stays must be an average of 25 days or 
more. 


Ambulatory Care (Outpatient Care) 

1. Includes outpatient preventative, diagnostic, and 
treatment services. 

2. Provided at medical offices, surgery centers, or outpa- 
tient clinics. 

3. Providers may be physicians, PAs, nurse practitioners, 
PTs, or others. 

4. Less costly than inpatient care. Favored by managed- 
care plans. 

5. Outpatient rehabilitation centers, PT clinics, outpa- 
tient satellites of institutions, or privately owned out- 


patient clinics. 


Skilled Nursing Facility 

1. Free-standing or part of a hospital transitional care 
unit. 

2. Care provided by continuous nursing, rehabilitation, 
and other health care services on a daily basis. 

3. Skilled nursing services or skilled rehabilitation ser- 
vices (or a combination of these services) must be 
needed and provided on a “daily basis,” i.e., on essen- 
tially a 7-days-a-week basis. A patient whose inpatient 
stay is based solely on the need for skilled rehabilita- 
tion services would meet the “daily basis” requirement 
when they need and receive those services on at least 
5 days a week. (If therapy services are provided less 
than 5 days a week, the “daily” requirement would 
not be met.) 

4. Patients are not in an acute phase of illness, but 
require skilled care on an inpatient basis. : 

5. SNFs must be certified by Medicare and meet quali- 
fications, including 24-hour nursing coverage, avail- 


ability of PT, OT, and SLP. 
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Acute Rehabilitation Hospital (Inpatient 

Rehabilitation) 

1. Facility that provides coordinated rehabilitation, 
social, and vocational services to disabled individu- 
als to facilitate their return to maximal functional 
capacity. 

2. Patients must be able to participate in a minimum 
of 3 hours of daily therapy. Most common diagno- 
ses treated are stroke, brain injury, other neurologic 
conditions (Parkinson's disease, multiple sclerosis), 
multiple trauma, general rehabilitation (spinal injury, 
amputation). 

3. Average length of stay is 13 days. 


Nursing Home (Long-Term Care Facility) 

1. Long-term care facility provides services to patients 
for 60 days or more. 

2. Medical services provided to patients with permanent 
or residual disability caused by a nonreversible patho- 
logical health condition. 

3. May require specialized care/rehabilitation. 


Custodial Care Facility 

1. Patient care that is not medically required but necessary 
for the patient that is unable to care for him-/herself. 

2.Custodial care may involve medical or non- 
medical services that do not seek a cure. 

3.This type of care is usually not covered under most 
health care plans. 

4. Daily care is delivered by nonmedical support staff. 


Hospice Care 

1.Care available for terminally ill patients having 6 
months or less to live as well as their families at home 
or the inpatient setting. 

2. Hospice team includes: nurses, social workers, chap- 
lains, volunteers, and physicians. PT and OT services 
are optional. 

3. Eligibility for reimbursement. 

a. Medicare eligibility. 

b. Certification by physician of terminal illness (<6 
months of life). 

c. Authorized for two 90-day benefit periods and 
unlimited 60-day extension periods. 


Home Health Care 

1. Health care provided to individuals and their families 
in their homes. 

2. Provided by a home health agency (HHA), which 
may be governmental, voluntary, or private; nonprofit 
or for-profit. 

3. Eligible patients. 

a. Are homebound or have great difficulty leaving 
the home without assistance or an assistive device. 


b. Would experience a health risk leaving the hom 

c. Require intermittent skilled care from one Of th 
following services: nursing, PT, OT, or $Lp 

d. Have physician certification. 

e. Either show potential for progress, neeg skilled 
therapy to develop, or safely and effective 
form maintenance therapy for their condition 

f. Have more than housekeeping deficits, 

4. Environmental safety is consideration of PT op OF 
e.g, proper lighting; securing of scatter rugs, hand. 
rails, wheelchair ramps. 

5. Supplemental equipment may be necessary; eg, 
raised toilet seats, grab bars, long-handled utensil, 
if delivered by a licensed durable medical equipment 
vendor to the home at the time of hospital discharge 
It may be reimbursable. 

6. Adaptive equipment ordered in the home is not reim- 
bursable, except for items such as wheelchairs, com. 
modes, and hospital beds. 

7.Indications of substance abuse recognized by the 
PT should be reported immediately to the physi- 
cian. 

8. Suspected physical abuse or neglect should be com- 
municated immediately and directly to the proper 
authorities; e.g., Department of Social Services or 
equivalent should be notified if child abuse is sus- 
pected. 

9.The laws that mandate reporting of abuse of an 
elder, disabled individual, or minor may vary from 
state to state. 


School System 

1.Goal of PT treatment is to promote student access 
to school environments and benefit from the educa- 
tional program. 

2. Major goal of PT treatment is the child’s functioning 
in the school setting, 

3. Recommendations are made for adaptive equipment 
to facilitate improved posture, head control, and func 
tion; €g., using a computer, viewing a blackboard. 
improving mobility from class to class. 


Private Practice 

1. Entrepreneurial PTs who work for or own a free 
standing, independent PT practice. 

2. May accept all insurances with provider numbers OF be 
a cash-based Practice which does not accept insuranc® 

3. Settings may include any general outpatient OF 
speciality practice area. ‘ni 

4, May occupy a physical space or have a mobile ua 
cian model. , 

5. Must document every visit and complete reevaluation® 
at least every 30 days for reimbursement purpose 


A 


organization : 


rview 


up of decentralized subsystems that serve differ. 

‘ent populations. 

» Most Americans have private health insurance via 
managed-care plans (health maintenance organiza- 
tions, preferred provider organizations), traditional 
fee-for-service plans, or participate in public pro- 
grams, such as Medicare or Medicaid. 

3, Decentralization results in overlap in some areas and 
competition in others; therefore, health care is pri- 
marily a business that is market-driven, especially for 
patients covered by managed-care insurance. 

a. Patients are viewed as consumers because of this 
economic focus. 
b. Cost containment while maintaining quality of service 
is a delicate balancing act that is not always achieved. 
4.PCPs have increased significance as the first line for 
evaluation and intervention, and as the referral source 
for specialized and/or ancillary services. 


Health Care Regulations 

l. Health care is a highly regulated industry, with most 
regulations mandated by law at both the state and 
federal levels. 

2. Legally mandated regulations are set forth by the Center 
for Medicare and Medicaid Services (CMS), a division 
of U.S. Department of Health and Human Services. 

a. CMS is the federal agency that develops rules and 
regulations pertaining to federal laws, specifically 
the Medicare and Medicaid programs. 

b, Facilities that participate in Medicare and/or Med- 
icaid programs are monitored regularly for com- 
Pliance with CMS guidelines by federal and state 
surveyors. 

© Often, state departments of public health mpntor 
Medicare/Medicaid compliance of inpatient institu- 
“ons, and “fiscal intermediaries” are contracted to 
Monitor compliance of Medicare Part B regulations. 

E acilities that repeatedly fail to meet CMS guide- 
ines may lose their Medicare and/or Medicaid cef- 

3g ation (e.g., “provider status”). 
pndards related y safety are set forth and pnferge 

(Og © Occupational Safety and Health Administrati 

HA), a division of the U.S. Department of Lop i 

' jactura] standards and building codes ate sf 
‘shed and enforced by OSHA to ensure the safety 

°F structures, 
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b. The safety of employees and consumers is regu- 
lated by OSHA standards for handling infectious 
materials and blood products, controlling blood- 
borne pathogens, operating machinery, and han- 
dling hazardous substances, 

c. Material Safety Data Sheets are mandated by 
OSHA, These documents give employees informa- 
tion about potentially hazardous materials in the 
workplace and how to protect themselves, 

d. The blood-borne pathogen and needlestick preven- 

tion standard requires institutions to have processes 

in place to reduce the risk of exposure to blood- 
borne pathogens. This includes a written safety plan, 
employee training, and proper disposal practices. 

Other OSHA standards cover x-ray safety, electri- 

cal and fire safety, and provide for the provision 

of personal protective equipment (PPE). Addition- 
ally, an emergency action plan (EAP) is a written 
document required by particular OSHA standards, 

The purpose of the EAP is to facilitate and organize 

employer and employee actions during workplace 

emergencies. 

4, Individual states develop their own requirements 
with state agencies to enforce these regulations. State 
accreditation to obtain licensure for a health care 
facility is mandatory. 

5.Local or county entities also develop regulations 
pertaining to health care institutions (i.e, physical 
plant safety features such as fire, elevator, and boiler 
regulations). 


© 


Voluntary Accreditation 

1. Voluntary accreditation and self-imposed compliance 
with established standards is sought by most health 
care organizations. 

2. Accreditation is a status awarded for compliance with 
standards and regulations, promulgated by the spe- 
cific accrediting agency. 

3. Accreditation ensures the public that a health care 
facility is adequately equipped, meets high standards 
for patient care, and has qualified professionals and 
competent staff. 

4. Accreditation affirms the competence of practitioners 
and the quality of health care facilities and organiza- 

ions. 

E iiaouas national accreditation through an accred- 
iting agency is voluntary, it is mandatory for most 
third-party reimbursement and to meet eligibility 
requirements for federal government grants and 


contracts. 
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6. CMS and many states accept certain national accredi- 
tations as meeting their respective requirements for 
participation in the Medicare and Medicaid programs 
and for a license to operate. 


Voluntary Accrediting Agencies 

1. The Joint Commission (TJC). 

a. A not-for-profit organization that accredits/certifies 
health care organizations and programs according 
to TJC standards. 

b. Health care organizations and facilities volunteer 
to be evaluated for accreditation or certification. 

c. TJC accredits hospitals, SNFs, home health agen- 
cies, preferred provider organizations (PPOs), 
rehabilitation facilities, health maintenance organ- 
izations (HMOs), behavioral health (including 
mental health and chemical dependency facilities, 
ambulatory clinics, physician's networks, hospice 
care, long-term care facilities, and others). 

2. Commission on Accreditation of Rehabilitation Facil- 
ities (CARF): a nonprofit organization that provides 
accreditation at the request of free-standing reha- 
bilitation facilities and the rehabilitative programs 
of larger hospital systems in the areas of behavioral 
health, employment (work hardening) and commu- 
nity support services, and medical rehabilitation (spi- 
nal cord injury, chronic pain). 

3.Some accreditation bodies may perform unan- 
nounced or unscheduled site surveys to ensure ongo- 
ing compliance. 


Payers for H 


Medicare 
1. Administered by federal government CMS, through 
the extension of Title XVIII of the Social Security Act, 
1965. 
2. Provides medical coverage and health care services to 
individuals: 
a. 265 years. 
b. Disabled. 
c. End-stage renal disease (ESRD). 
3. Social Security Amendment of 1983. 
a. Established Medicare's prospective payment system. 
e Based on diagnostic-related groups (DRGs). 
o Classification system that places patients into 
disease categories or groups. 
o Basis for Medicare's prospective payment system. 
e Hospital paid a specific amount per diagnosis, 
regardless of the length of stay, number of ser- 
vices provided, or tests performed. 


4. Medicare Part A benefits. 

a. Hospital insurance that covers: 

e Inpatient hospital care. 

o Limits number of hospital days. 

e Skilled nursing facilities—first 100 days, 

ə Home Health Agencies. 

e Hospice care. 

b. Provides basic protection against the cost of health 
care. 

c. Does not cover all medical expenses or the cog, of 
long-term Or custodial care. 

d. Provides coverage for patients that have been on 
Social Security disability for 24 months. 

e. Annual deductible fees paid by the patient. 

f. Services provided by a student physical thera. 
pist may be reimbursible under appropriate 
supervision. 

g. Services may be provided by a physical therapy aide 
if allowed by the jurisdiction. 

5. Medicare Part B. 

a. Medical insurance that covers: 

e Physician visits. 

e Outpatient laboratory tests and x-rays. 

e Ambulance transportation. 

e Outpatient physical and occupational therapy 
services (hospital and private practice). 

e Home health care provided by a PT in indepen- 
dent practice (PTIP). 

e Durable medical equipment (e.g., wheelchairs, 
canes, walkers) determined to be “medically 
necessary.” 

e Medical supplies not covered by hospital 
insurance. 

¢ Residents of long-term care facilities. 

b. Each patient must pay a monthly premium. 

c. PT treatment does not need to be given on a daily 
basis. 

d.The physician responsible for the care of the 
patient referred for PT must “certify” the plan of 
care. 

e. Only PT care that is considered to be “skilled,” 
“necessary,” and “certified” by the referring physt- 
cian will be reimbursed by Medicare. 

f. Reimbursement mandates successfully reporting 
data using quality outcome measures. 

g. Student physical therapist services provided may be 
reimbursable under direct “in-room” supervision: 

h. Care provided by a physical therapy aide is n° 

. reimbursable regardless of supervision. 

1. Time-based billing requires documentation O!- 

e Time-in and time-out or total time. 

e Services described by timed codes, untimed 
codes, and unattended activities. 

è Total number of units billed is limited by the 
total minutes of the one-on-one encountel-: 


se 


+ state and federal program mandated 
xix of the Social Security Act. ee 

provides health services to the poor, elderly, and 

* gabled who do not receive Medicare, regardless 
of age. 

, Benefits vary from state to state. 

: reauthorization is needed by a physician before 
treatment can begin. 

ç individual states can determine the scope, duration, 
and amount of services provided. 


Ajo 


workers’ Compensation 

|, Regulated by state statutes and administered by pri- 
vate insurers, self-insured employers, or other agen- 
des in some states. 

2 Provides health care for individuals injured on the job. 

3. Some states limit the number of visits per diagnosis 
and/or require a preapproval process for reimburse- 
ment. 

4 Other states require that the total number of visits, 
total number of weeks (duration), and number of 
treatments per week (frequency) to be usual, custom- 
ary, and reasonable. 

5. Employers only contribute to the fund. 

a All large employers (210 employees) or high-risk 
employers must contribute to workers’ compensation. 


Private Health Insurance 
\Indudes commercial insurance, fee-for-service or tra- 
ditional indemnity plans, or employers who are self- 


msured. 

2 Patient has freedom to choose his/her providers. 

: ization may not be needed. 

‘The number of PT visits should be usual, customaly, 
and reasonable, which are often defined contractually 
u the insurance policy. 


Managed Health Care Systems sien 
Third-party payers direct patients to certain P cee 
ad monitor services in order to avoid excess 


iate treatment and limit access. 
tekeepers (usu- 


a. Third 
-Party payers frequently use ga°©™ 
“Shes PCP) to manage access £0 certain providers, 
ding PT. 
b i = ification, 
Use techniques such as preadmission isa? = 
c “oncurrent reviews, financial incentives, OF ais ie 
Coal is to contain costs and ensure 7 
LHe t outcomes. 
aA Maintenance Organization (HMO). 
form of managed care that provides b 
for of health services to individuals 
b. p, © Preset amount of money. 
tPloyers contract for these 
employees. 
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C. 
d ae loyees may pay a fee per visit (copay). 
-Faients are locked into use of the f 
ber health Ree ieee 
i Seine H care providers and affiliating facilities. 
“eps ~~ patients to seek care “out of 
TENNO at a higher or addition: 
patient. gher nal cost to the 
f. PCPs chosen by individuals act as gatekeepers for 
medical care beyond their scope of practice. 
* Must authorize PT services before they can be 
provided. . 
8. Total number of visits per diagnosis is limited. 
h. Types of HMOs. 
e Individual Practice Associations (IPAs). 
o Physician groups contract independently with 
the HMO. 
o Physicians work out of their own offices instead 
of a central facility. 
e Prepaid Group Plan (PGP). 
o Physicians practice out of a central location. 
3. Preferred provider organization (PPO). 

a. A group of providers, usually physicians or hospi- 
tals, that offer health care services as an entity to 
employers. 

b. Providers discount their fees to attract patients. 

c. Patients are not locked into PPO providers but 
receive financial incentives to use services through 
the PPO network. 

d. An employer can offer its employees a traditional 
health plan, HMO, or PPO. 

e. Preauthorization is needed before services can be 
provided. 

4. Both HMOs and PPOs employ one or more of the fol- 
lowing payment mechanisms for care sought. 

4. Fee for service: model in which providers are paid 

i for each service performed. 

b. Case-based rate: a flat bundled reimbursement rate 
is established prospectively based on the diagnosis. 
e Per diem: flat rate per day. 

o Per visit: flat rate per visit. 
o Per episode of service. 
e Made at the time of the service. 


e Predetermined dollar amount. 
c. Coinsurance: insured’s share of the cost of covered 


service. 
e Expressed as a percentage of the net charges; eg. 
80% paid by insurance and 20% paid by insured. 
d. Each payment model balances risk and incentives 
for utilization of services. 
Health Savings Accounts 
| path account that can be used to pay for 
L riae and retiree health expenses. 


L -oh-deductible health plan, which is 
ni coer oad that covers catastrophic health 


occurrences. 
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Personal Payment and Free Care 

1. Individuals without health insurance must personally 
pay for all medical care. 

2 Individuals who cannot pay for health care can 
receive pro bono, or free, care through philanthropic 
donations and services. 

3. Many states have programs that offset some of the 
expense of providing free care by relying on other not- 
for-profit organizations. 


Restructuring the Health Care System 
1. Cost containment created incentives for health care 
providers and hospitals to control both cost and utili- 
zation of inpatient services by: 
a. Reducing average length of hospital stay. 
b. Reducing routine and/or unnecessary diagnostic 
testing and treatment. 
c. Increasing use of outpatient diagnostic testing and 
treatment. 
d. Increasing utilization of home care and skilled 
long-term care. 


Affordable Care Act 
1.Because many Americans were uninsured due to 
finances and/or preexisting conditions, the Patient 

Protection and Affordable Care Act (March 23, 2010) 

was enacted at the federal level. The overall goal is to 

provide quality affordable health care for all Ameri- 
cans. Some features include: 

a. Patient bill of rights. 

b. Increased cost-free preventive services. 

c. Closing the gap in Medicare Part D prescription 
drug plan coverage or Medicare Advantage plan 
coverage where the Medicare plan member was 
100% responsible for the cost of their prescription 
drugs (donut hole). 

d. Mandatory and regulated affordable insurance 
options for small businesses and individuals 
through a marketplace exchange. 

e. Young adult coverage. 

f. Prohibiting denial of coverage for preexisting con- 
ditions in children. 

g. Establishment of Accountable Care Organizations. 


Accountable Care Organizations (ACOs) 
1. On October 20, 2011, the Centers for Medicare & Med- 
icaid Services (CMS), an agency within the Depart- 
ment of Health and Human Services (HHS), finalized 
new rules under the Affordable Care Act to help physi- 
cians, hospitals, and other health care providers better 
coordinate care for Medicare patients through ACOs, 
2. Under the final rule, an ACO refers to a group of pro- 
viders and suppliers of services (e.g., hospitals, physi- 
cians, and others involved in patient care) that will 
work together to coordinate care for the Medicare 
fee-for-service patients they serve. The goal of an ACO 


is to deliver seamless, high-quality care for Medi 
beneficiaries, instead of the fragmented care 
often results from a fee-for-service Payment 
in which different providers receive different, discon. 
nected payments. The ACO will be a patient- centeres 
organization where the patient and providers ti 
partners in care decisions. z 

3. An ACO can be based in physician practices, hospitals, 
or via networks comprised of partnerships or join 
venture arrangements between hospitals and Aco 


professionals. 


Defensible Do! D aiment: 


The International Classification of 
Functioning, Disability, and Health 
Resources (ICF) Model (See Box 14-1) 
1. Developed by the World Health Organization (WHO) 
and endorsed by the American Physical Therapy Asso- 
ciation (APTA), the World Confederation for Physical 
Therapy, and other international organizations. 
2. The ICF Model. 

a. Identifies dimensions of function (body functions 
and body structures, activities, participation) and 
disability (participation restrictions). 

b. Serves as a platform for communication among med- 
ical personnel, patients, and their family/caregivers. 

c. Serves as a platform for selecting and comparing 
examination techniques, outcomes, and interven- 
tions. 

d. Uses a unified, standard language and framework 
and permits documentation of functioning and dis- 
ability as a multidimensional phenomena experi- 
enced at the level of the body, the person, and society. 


Outcome Measures Organized by the 
ICF Categories 


1. Physical therapists select tests and measures as 2 

Means to: 

a. Identify and characterize signs and symptoms of 
pathology/pathophysiology, impairments, func- 
toning, and disability, 

b. Establish a diagnosis and prognosis, select interven- 
nons, and document changes in patient/client status 

c. Monitor Outcomes, document end points of care 

“k and ensure appropriate and timely discharge. 
: ~ocumentation is enhanced by using measurement 
with demonstrated reliability and validity. 


Medical Records 
1. Complete, timely, 
essential for: 
a. Patient safety. 
b. Accurate comm 
viders, 


n is 
and accurate documentation ! 


Unication between health care pro 
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30X 44-1 © Terminology: Functioning, Disability, ang H 
, ealth 


is an um i s 

ng, Ne congenital tet, pee s E esen puy x trauma 
gody Functions are physiological functions of body systems (in He s $ a ; 
gody Structures are anatomical parts of the body such as organs, ty pen functions). 
impairments are the problems in body function or structure, such as a si i their One NS, 
Activity is the execution of a task or action by an individual, 7 eagle 
participation is involvement in a life situation. 
Activity Limitations are difficulties an individual may have in executing activities 
participation Restrictions are problems an individual may experience in iepak in life situations 
Contextual Factors represent the entire background of an individual's life and living situation. : 


» Environmental Factors make up the physical, social. a Tone 
a ERER: : ' , and attitudina in whi ea 
including social attitudes, architectural characteristics, and legal and bpp ious 


. Personal Factors are the particular background of an individual's life. j 
: ual's life, including gender, age, coping styles, social backgr 
education, profession, past and current experience, overall behavior pattern, character, ne other iat that influence a 


i and may also include other circumstances, such as 
e information about pathogeneses and/or etiology 


disability is experienced by an individual. 


at a given moment). 


hp/www.who.int/classifications/en/ 


c Compliance with federal and state regulations. 

d. Appropriate utilization for third-party payers. 

e Historical record for potential legal situations. 

2. General guidelines for documentation. 

a. All documentation must comply with all applica- 
ble state, federal, and regulatory agency laws and 
regulations. 

b.All documentation must comply with Medicare 
guidelines and any other guidelines required by the 
local insurance carrier to ensure reimbursement. 

c Patient's right to privacy must always be respected 
and protected. 

‘Release of any medical information must be 
authorized by the patient. 

© Records must be kept in a safe an 
a certain number of years (varies from state to 


d secure place for 
state; 


“asic principles of documentation (see Guide to 
sical Therapist Practice, APTA). ; 
p Ta e, ) fort with Guide- 


G cumentation should be consis 
b ines for Physical Therapy Documentation, 


Ul documents must be legible. 
cok medically approved abbreviations OF symbols 
be used. 
single line 


d. Mi : 
stakes should be crossed out with a d by 
rough the error, and then initialed and date 


e therapi 
@ Whi pist. orrect 
te-out material should never be used to € 


in a medical record. 


Performance describes what an individual does in his or her current environment. 
Capacity describes an individual's ability to execute a task or an action (highest probable level of functioning in a given domain 


From The World Health Organization. International Classification of Functioning, Disability, and Health Resources {ICF}. World Health Organization, Geneva, 2002. 


f. Informed consent for treatment must be given only 
by a competent adult. 
g. Noncompetent adults or minors must have a par- 
ent or legal guardian give written consent/proxy. 
h. Document each episode of treatment. 
i. Patient name and some other unique identifier 
should be on each page. 
j. Date each entry (some payers require length of 
time per visit, particularly Medicare and Medicaid). 
k. Sign each entry with first and last names and pro- 
fessional designation. 
|. Record significant events; e.g., phone conversations 
with the physician or nurse. 

m. Document treatment rendered in objective, mea- 
surable, and functional terms. 

n. Document patient's response to treatment. 

o. When goals and outcomes are reached, complete a 
discharge plan. 

p. Electronic documentation systems must have both 
security and confidentiality provisions in place. 
These electronic medical record systems are usually 
cloud-based and encrypted, especially if being used 
on mobile devices. 

q. A computer signature is acceptable on a secured 
computer documentation system. l 

r When correcting a charting error on an electronic 
medical record, it must be clearly indicated that a 
change was made without deletion of the original 


medical record. 
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4. Initial visit note. ans 
a. Referral mechanism by which services are initiated. 
b. Patient reported health status. 

c. Systems review. 
d. Tests and measures. 

e. Evaluation. 

f. Diagnosis/PT diagnosis. 

g. Prognosis. 
h. Plan of care. 

i. Authentication. 
5. Progress notes. 

a. Document specific treatment, equipment provided; 
include signature of therapist who provides care. 

b. Document patient response to treatment, func- 
tional progress, goals achieved, revision of goals, 
and treatment plan modifications. 

c. Interim progress notes can be written by: 

e PT. 

e Physical therapist assistant (PTA). 

è Student (PT or PTA) notes must be cosigned by 
supervising therapist. 

6. Reevaluation/summaty progress report. 
a. Completed minimally every 30 days for all Medi- 
care patients; includes: 

e Restatement of initial problem. 

e Length of time patient has been treated. 

e Progress or regression since last summary or ini- 
tial evaluation. 

e Rationale for continued care. 

e Revision of goals and outcomes. 

è Revision of plan of care. 

e Changes documented are stated in behavioral, 
objective, measurable, and functional terms; e.g., 
range of motion, strength, sitting tolerance. 

b. Must be written by a PT. 

e PT students can complete if cosigned by supervis- 

ing therapist. 
7. Discharge/Conclusion of the episode of care sum- 
mary includes: 
a. Restatement of initial problem. 
b. Length of time the patient has been treated. 
c. Progress since initial evaluation. 
d. Patient progress toward goal and outcome achieve- 
ment. 
e. Reason for discharge. 
f. Must be written by a PT. 
e PT students can complete if cosigned by supervis- 
ing therapist. 
8. Conclusion of care plan. 
a. Referrals, written or verbal, related to patient's con- 
tinued care. 
è Additional services. 
° Type of supervision the patient will require. 
e Home care. 
è Family intervention. 
° Patient and family education requirements. 


e Written home exercise program (HEP). 
o List of equipment ordered, vendor's name md 
delivery date. 
e Social and community needs of the patient 
ə Date of discharge. 
e A PT should discharge a patient from PT trey, 
ment when maximum benefit is reached. 
o Identifies needs of patient after discharge from 
facility. 
o Preferable setting for discharge. 
b. Must be written by a PT. 
e PT students can complete if cosigned by superyis. 
ing therapist. 
9. Advance directives. 
a. A legal document that delineates a patient's wishes 
for future medical care or no medical care. 
b.Are implemented if the patient is cognitively 
impaired. 
c. Can include living wills and durable power of 
attorney. 


Common Reasons for Payment Denials 

1. Incomplete/insufficient documentation. Documenta- 
tion that is submitted without required documenta- 
tion elements may result in a denial of payment. 

2. Medically unnecessary. Poor documentation that does 
not fully explain the reasons for therapeutic interven- 
tions may result in denial of payment. 

3. Incorrect coding. 

a. Failure to document using proper ICD codes. Failure 
to document the proper CPT (Current Procedural 
Terminology), World Health Organization’s Inter- 
national Classification of Diseases, 9th Revision, 
Clinical Modification (ICD-9-CM 2001) or other 
diagnosis or treatment codes can result in denial of 
payment. 

4. Pay for performance. 

a. As pay for performance programs (payment based 
on improved functional outcomes) grow, poo! 


documentation May result in reduced payments 
for services. 
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Initial Examin 


Di : ation/Evaluation/ 
'agnosis/Prognosis 


1. The PT performs an initial examination and evalu 


tion to establish a di 
intervention. 


2. The PT examination. 


a. Identifies the PT needs of the patient or dient- 


incorporates appropriate tests and meas 
acilitate Outcome measurement. 


i -rior t0 
agnosis and prognosis pro! 


tO 


uces data that are sufficient to allow evalua. 
ion, diagnosis, prognosis, and the establishment 
ofa plan of care. 

4 May result in recommendations for additional ser. 
vices to meet the needs of the patient or client _ 
¢. Used to determine proper diagnosis and treatment 

coding. 


examination 
|. History. 

a Patient's name, age, race, education, gender, and 
primary language. 

b. Chief complaint and risk factors, relevance for PT 
intervention, if applicable. 

c Referral source. 

d. Pertinent diagnosis and medical history. 

e Demographic characteristics, including pertinent 
psychological, social, cultural, and environmental 
factors. 

f, Concurrent medical services provided. 

g. Pertinent problems. 

h.Statement describing patients understanding of 
problem. 

i. Review of systems. 
¢ All major systems to establish need for further 

evaluation. 
e Cardiovascular, pulmonary, EENT, GI, GU, 
lymph, integument, neuromusculoskeletal. 
2. Systems review. 

a. Physiologic and anatomic status. 

* Cognitive status, alertness, judgment, com- 
munication. 

° Neurological status: pain, sensation, reflexes, bal- 
ance, motor function, etc. 

* Musculoskeletal: joint range of motion, strength, 
Posture, etc. 

° Cardiovascular: vital signs, endurance, etc. 

* Integumentary. ih 

b. Functional status: mobility, transfers, activities of 
daily living (ADLs), work, school, or athletic per- 

Tmance, etc. 

© Communication ability, affect, cognition, lan- 

Suage, and learning style. 


| is of current impairments and effect on function. 
2 : pairm ; 
alysis of prolonged impairment, functional limita 
3 On, and disability. Ps ; 
destinar; of living environment, potential discharg 
ton, and social supports. 


agnosis 


LD > 
ioe label consistent within the legal bounda 
2 €ming PT practice. É 
mo Mpasses a cluster of signs, symptoms, 4 
°F Categories. 
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3, Gul ipi 
d des therapist in determining appropriate inter- 
ventions strategy, 
4, Gi atat | 
So therapist in referring patient/client to an appro 
priate practitioner for services outside the s ope of VT. 


Prognosis 

l, Includes predicted optimal level of improvernent in 
function and amount of time needed to reach that level 

2, Can also predict levels of improvement at various 
intervals during the course of therapy. 


Plan of Care 

1. The PT establishes a plan of care for the individual 
patient/client based on the examination, evaluation, 
diagnosis, prognosis, anticipated goals, and expected 
outcomes of the planned interventions for identified 
impairments, functional limitations, and disabilities. 

2. The PT, in consultation with appropriate disciplines, 
plans for conclusion of care/discharge of the patient/ 
client, taking into consideration achievement of 
anticipated goals and expected outcomes, and pro- 
vides for appropriate follow-up or referral. 

3.The PT also addresses risk reduction, prevention, 
impact on societal resources, and patient/client satis- 
faction. 

4. identifies realistic long-term and short-term goals 
and expected functional outcomes. 

a. Goals establish the intended impact on function, 
structures, activity, and participation of the imple- 
mentation of the plan of care. 

b. Goals should be measurable, functional, and time- 
specific. 

e Who will participate in the activity? 

A detailed description of the activity. 

o The connection of the activity to a specific function. 
o A specific measure for success. 

ə A time measure. 


Intervention 
1. The PT provides, or directs, and supervises the PT 
intervention consistent with the results of the exami- 
nation, evaluation, diagnosis, prognosis, and plan of 
care. ee: 
2. The intervention 1s: : ; | 
a. Provided under the ongoing direct care or supervi- 
sion of the PT. à 
b. Provided in such a way that delegated responsibili- 
ties are commensurate with the qualifications and 
the legal limitations of the PT support and profes- 
sional personnel involved in the intervention. 
c. Altered in accordance with changes in response or 
status. 
d. Provided 
ractice. 
e. Fe oin when necessary to meet the needs 
of the patient or cient. 


at a level that is consistent with current 


660 TuerarrEo: Professional Responsibilities 


3. Documentation of the intervention is: 
4. Dated and appropriately authenticated by cn’ PT 
or, when permissible by law, by the PTA, or both. 


Reexamination 

1. The PT reexamines the patient/client as necessary dur- 
ing an episode of care to evaluate progress or change 
in patient/client status, and modifies the plan of care 
accordingly or discontinues PT services. 

2. The PT reexamination: 
a. Identifies ongoing patient/client needs. 
b. May result in recommendations for additional ser- 

vices, discharge, or discontinuation of PT needs. 


Discharge/Discontinuation of 
Intervention 
1. Discharge. 

a. The PT discharges the patient/client from PT ser- 
vices when the anticipated goals or expected out- 
comes for the patient/client have been achieved. 

b. Occurs at the end of an episode of care and is the 
end of PT services provided during that episode. 

2. Discontinuation. 

a. The PT discontinues intervention when the patient/ 

client is unable to continue to progress toward 


determines that the pati 
oals or when the PT ar 
client will no longer benefit from PT. eny 
b. Discontinuation also occurs when the pati 

` dient, caregiver, or legal guardian declines to con. 


tinue intervention. 


Successful Documentation Practices 

1. Incorporate evidence-based practice principles. Use 
standard tests and measures that are valid and reliable 
and select interventions based on research and practice 

2. Demonstrate progress in specific and functional terms 

3. Document medical necessity and reasons for skilled 

re. 

4. D to stand up in a court of law. Document fully, 
and limit the use of jargon and obscure abbreviations, 
Sign and date all entries. Be factual and objective. 


Telehealth/Telerehabilitation 

1. Telehealth requires review and integration of regu- 
latory issues, interstate licensure laws, risk manage- 
ment, privacy (HIPAA), and reimbursement concems 
prior to implementation of services. 

2. Please see the American Physical Therapy Associa- 
tion Telehealth website for updates and additional 
resources (https://www.apta.org/telehealth/). 
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Interview 

1. Performed by supervisor, director, and also possibly a 
member of the human resources department. 

2. Purpose is to meet with prospective employee. 

a. Exchange questions and answers to obtain enough 
information to make an informed decision. 

b. Questions asked are informational to encourage 
discussion rather than questions that require “yes 
or no” answers. 

c. The Equal Employment Opportunity Commission 
(EEOC) clearly states that “an employer may not 

base hiring decisions on stereotypes and assump- 
tions about a person's race, color, religion, sex 
(including gender identity, sexual orientation, and 
ies menad national origin, age (40 or older), disa- 
ility or genetic information” (EEOC, https://www 
eeoc gov/laws/practices/, 2018). 
mormation regarding academic record, educa- 


tional program, or 
s , OF references ; 
without consent cannot be obtained 


e FaH “ies will require a criminal background 
rd information 


d. 


criminal offender reco 


referred to as CORI) that requires the consent of 
the applicant to pursue. 
- Interviewer provides information about: 
* Advantages and disadvantages of the organization. 
° Benefits available. z 
® Work hours. 
* Vacation, sick, and personal time. 
° Salary range. 
* Job description. 
3. Employers look for the 
an Interview. 
a. Decision-makin 
i g style. 
iepa Skills. 
erso = A = age i 
groups. nal skills: poise, tact, ability to work 10 
d. Leadership, 
e Achievement reco 
experience. 
f. Sense of perso 
4. Documents revi 


following information in 


rd and relevant employme" 


nal direction. 


courses taken may be important in interview pro- 


i sexi a brief written summary that highlights per- 
al educational, and professional qualifications 
and experience. 

e. References. 
e Professional: former employers, clinical super- 
e Character: family, friend, clergy. 


Job Descriptions 
1. General summary of responsibilities, 
a. Provides overview of position including supervisor 
relationships. 
> Specific job responsibilities. 
a. Identifies the specific responsibilities of the position. 
b. Establishes performance standards. 
c Establishes skilled and nonskilled requirements of 


d.Formalizes basic performance expectations by 
describing duties in detail. 

e Establishes degree of decision-making authority 
and autonomy. 

f. Organizational and supervisory relationships of 
position. 
e Position title. 
e Department division. 
e Title of position’s supervisor. 

3. Job specifications. 

a. Educational requirements; e.g., graduate from 
accredited PT program. 

b. State licensure. 

c Previous experience requirements. 

d. Essential job functions or specific physical and 
mental demands of position. 
* Lifting requirements. 
* Transferring requirements. 
* Ambulatory or positioning requirements. 
° Proficiency in reading/writing/comprehension. 
* Maintaining static postures: performing thera- 

peutic procedures for several minutes. 
© Ability to plan and organize time and other work 


its, 
: Problem-solving skills. 


Performance Appraisal 
“Assesses an employee's performance in relation 10 
Performance expectations established with objective 

2 eria. 

y nitten report and discussed verbally. 

1 can be 3-6 months or annually. 

relates to job description and goals of the organ! 
5 uo 


communication between the employee and 
~Tployer, 


6. Fee i 
nica ck should be immediate, specific, and commu- 
ted directly, 
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7, Outcomes of performance appraisals can be moti- 
Vational and used as a reward system; eg., raises, 
Onuses, promotions. May also identify performance 
issues and areas for improvement. 
8. Examples of methods of review: 

a. Essay appraisal: short paragraph on strengths and 
weaknesses. 

b. Performance criteria-based method: based on func- 
tional job description using a weighted rating scale 
(most important task gets highest rating); €g., 
patient evaluation, weighted average of 5, and per- 
sonal appearance 2, 

9. Objective performance goals should be established 
for the next review. 


Unions 

l. Organized group of workers with the same goals and 
objectives. 

2. Provides collective bargaining when negotiating work 
contracts. 
a. Salaries. 
b. Fringe benefits. 
c. Hours of work. 
d. Conditions of work site. 

3. Mediates grievances due to labor disputes, discipli- 
nary problems, etc. 


Policy and Procedure Manual 

1. Provides extensive information on what shall be done 
and how it shall be done in a PT department. 

2. Required by JCAHO, CARE, and other accrediting 
agencies, Often required by other state regulatory 
bodies, such as state boards of public health. 

3. Policies are broad statements that guide in decision- 
making. They may include: 

a. Scope of service. 

e Mission and philosophy statement. 

e Identifies the types of services provided, hours avail- 
able, referral requirements (if applicable), staffing, 
and other general information about the service. 

b. Operational policies. 

e Billing policies. 

ə Referral policies (if appropriate). 

ə Medical record management. 

e Quality assurance and improvement activities. 

e Other applicable clinical policies. 

c. Human resources policies, 

e Vacation: paid time off; varies according to length 
of employment, seniority, or other criteria. 

e Introductory period (also called probationary 
period). 

e Job descriptions and performance appraisal 
policies. 

e Time off, leave of absence, sabbaticals. 

o Military service. 
o Maternity/paternity leave. 
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© Medical leave. 
o Jury duty. 
e Dress code. 


4. Procedures: specific guides to job behaviors for all 


departmental personnel, visitors, and patients that 

standardize activities with a high level of risk. 

a. Safety and emergency procedures. 

b. Equipment management, cleaning, maintaining, 
training requirements, safety inspections. 

c. Hazardous waste management. 

d. Disciplinary procedures. 

e Manager presents problem in clear and concise 
terms, and specifically references the problem to 
the job description and expectations. 

e Discussion is on performance discrepancy. 

e Employee is given chance to respond. 

e Manager presents action to be taken and why. 

e Follow-up date for reevaluation is set. 

e Consequences of noncompliance are estab- 
lished. 

e Documentation of meeting is objective. 


Employee Engagement/Staff 
Motivation 
1. Sustains individual behavior toward attainment of an 


objective or goal by providing: 

a. Challenging work, varied treatment assignments 
with opportunity to receive feedback regarding per- 
formance. 

b. Good working conditions. 

e Essential equipment should be available for 
proper patient care. 

c. Recognition of performance (praise or positive 
feedback, salary, bonuses, raises, and/or promo- 
tions). 

d. Enhanced opportunity to achieve job-related goals. 
e Outline of policies. 

e Development of a clear job description. 

e Outline job responsibilities. 

e. Concern as a supervisor in resolving work-related 
problems. 

f. Acknowledgment of the contributions of the staff 
toward realization of the mission, and scope of the 
service and/or institution. 

g. Fair compensation based on market factors and 
required qualifications, while ensuring equity 
among the staff of the department/service. 

h. Consultation with supervisor and involved staff 
member regarding problems that affect his or her 
employment. 

i. Realistic job expectations. 

e Supervisor should avoid promising more than 
can be delivered; e.g., promising a promotion 
to a senior position when no budget has been 
approved. 


Continuing Education 
1. Ongoing educational activities to foster lifelong 
learning. 
a. Enhances clinical knowledge. 
b. ses, instructs, and teaches therapists/ace: 
mi techniques and technologies. /assistany 
2. Educational programs can be delivered a variety of 
ways. 
a. On-site programs. 
o In-services. 
e Journal clubs. 
e Case presentations. 
b. Off-site programs. 
e Continuing education programs. 
e National and state physical therapy meetings. 
e Special interest group-sponsored courses. 
e Online course offerings. 
3. Frequency can vary according to time and resources, 
4.Employers should support and may subsidize staff 
member's attendance. Should promote professional- 
ism, educational development, and continued com- 
petence. 
5. Each state has its own requirements and expectations 
for licensee continuing education. 


Non-Discrimination Laws 

1. Prevent a facility from discrimination against employ- 
ees regarding race, color, religion, gender, or national 
origin. 

2. Title VII of the Civil Rights Act of 1964 prohibits 
employment discrimination based on: 

a. Race. 

b. Color. 

c. Gender. 

d. Religion. 

e. National origin. 

f. Sexual harassment. 

3.The Age Discrimination and Employment Act of 

1967. 

a. Prohibits employers from discriminating against 
persons from 40-70 years of age in any area 
employment. 

4.1973 Rehabilitation Act. 

a. Prohibits employment discrimination based of 
disability in: 
© Federal executive agencies. D- 
¢ All institutions receiving Medicare, Medicaid. 

and other federal support. 
5. The Americans with Disabilities Act (ADA), 1990. 


DA th 
a. Prevents discrimination against people W 
disabilities. ak 
b. Ensures their integration into mainstream AM 


can life. wide 
c. The definition of “disabilities” encompasses 4 
range of physical and mental conditions. 


= 


AR equires businesses of >15 employees 
' modat needs of people with disabili 
ate their economic independence 

ublic and see sectors. 

qual Employment Opportunity C 

2 = OC) oversees issues and DONE eiiie 

¢ Requires reasonable accommodation to the work. 

lace by removing barriers unless this would caus 

‘undue hardship” (an action requiring significant 

difficulty or expense). 

e Installing an elevator so the individual could 
access upper floors might be considered an 
undue hardship. 

PTs serve as consultants to: 

e Employers helping them meet their responsibili- 
ties. 

ə Disabled, helping them achieve their rehabilita- 
tion potential and rights under law. 


3 tO accom. 
ties to facili. 
in both the 


Departmental O 


es 


Management 


Meetings 
1. Staff meeting. 

a. Regularly held departmental meetings with a spe- 
cific agenda set in advance. 

b. Purpose is to discuss department or hospital/man- 
agement business, state or national PT issues, and 
to educate staff members. 

c Agendas are predetermined to ensure that the 
objectives and purpose of the meeting are clear. 

2. Supervisory meeting. 

a. Supervisor and staff meet regularly. 
e To discuss patient-care issues. 

b. One-on-one meeting designed to meet the needs of 
the staff member. 

3. Team meeting. 

a. Usually scheduled at least weekly. 

b.Interdisciplinary (physicians, nurses, PTs, OTs, 
social services, etc.) to improve communication 
between all staff. 

€ Purpose is to: . 

* Discuss and coordinate patient care Services. 

* Set goals and outcomes for individual pee 

° Discuss goal/outcome achievement necessary fOr 
discharge. ination 

* Discuss discharge plans including destinatot, 
equipment needs, home-care services, etc- 


Strategic Planning 
~‘Ranizational planning process fot 
ment and future goals. d philoso- 
on the organization's mission an p 
Phy statement. 


goal achieve- 
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b. Used fo 
t developing plans for j 
achieve j dentified PAR mplementation to 


2. Results of à 
strategic e planning process summarized in 


a. Provides focused dir 
are achieved, 


b. Identifies individuals responsible to develop and 
ma out the plan; e.g., staff members, department 
irector sets the timeline, and the expected outcomes. 
j RR external parties about organization. 
- Goals are time r - - - 
ain e related; e.g., 1-year, 3-year, or 5 year 
e. Methodology for evaluating the progress of the 
plan should be developed as part of the plan. 
f. Analysis of progress toward goals should be done 
by the director/manager at least quarterly. 
3. Strategic plans are always driven by and consistent 
with the organization's mission and philosophy. 


ection so goals of organization 


Incident/Occurrence and Sentinel 

Event Reporting 

1. Incident/occurrence report is used to document inci- 
dents that involve patients and/or staff and that result 
in harm and/or the potential for harm to the patient 
and/or staff. 

a. Incident reports are not part of the medical record, 
nor are they referenced in the medical record. 

b. Used to document additional information, cir- 
cumstances, contributing factors that would not be 
appropriate to include in the medical record. 

c. Used to evaluate systems and processes that hold 
the potential or have contributed to a negative 
patient outcome. 

d.Are part of an internal quality improvement 
program. 

e. Can be used as a component of individual employee 
performance appraisal and improvement. 

2. Sentinel event: a patient safety event that reaches the 
patient and results in any of the following: death, per- 
manent harm, severe temporary harm with interven- 
tion required to sustain life. 

a. Monitoring of sentinel events is a critical part of 
a comprehensive quality assurance and improve- 
ment program. : 7 

b. When a sentinel event occurs, a root cause analy- 
sis is done to identify underlying problems with 
processes, systems, OF performance that can be 
improved to reduce the likelihood of recurrence. 

c. Many regulatory and accrediting agencies require 
sentinel event reporting and analysis, particularly 
on specific types of incidents. 


Care Marketing 
tee with an assessment of the true needs and wants 


of the patient/client and key stakeholders. 
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weaknesses, opportunities, and 


e the strengths, 
2. Analyz gth rganization to meet 


threats (SWOT Analysis) of the o 
the needs of the customer. 

3. A needs assessment should be conducted, before pro- 
viding a service or planning a new facility to determine: 
a. Where is the market (consumer)? 

b. Does a need for the service exist (environment)? 
c. Who is the competition? 
d. In-depth analysis of the marketplace, including 
demographical and epidemiological data. 
e. Review of the literature. 
f. Survey of colleagues and referral sources. 
4. Marketing methods: 
a. Website and social media. 
b. Brochures, newsletters, education, and pamphlets. 
c. Guest appearances on television, radio, and at local 
organizations. 
d. Professional referral. 
e. Word of mouth. 
f. Direct marketing to managed-care groups; e.g., 
sport injuries, low back pain, and referral sources. 
g. Community sponsorship. 
h. Advertising. 


Service Management 
1. Management principles, functions, and strategies. 

a. Management with a positive attitude about change 
and innovation fosters best practice. 

b. Successful management supports open com- 
munication, team building, decentralization of 
resources, and the sharing of power. 

c. Management that utilizes strategic thinking in a 
systems model can respond proactively to market 
demands and changes. 

d. The use of different management styles (i.e., the 
manager's characteristic way of performing man- 
agement tasks) has a significant impact on produc- 
tivity, change, and growth. 

e. Managements understanding and application 
of theories of motivation and behavior facilitates 
appropriate and effective responses to situations, 
fosters program efficacy, and promotes employee 
satisfaction. 

f. Administrative functions of management include 
program development, fiscal and personnel man- 
agement, and program evaluation. 

8. Management by objective (MBO): a complete sys- 
tem of management based on a set of core goals to 

be accomplished by a program. 
e Mission and goals are established. 
° Measurable objectives are quantified. 
. a time frames for accomplishment of 
A ani bk are established. 
aea E needs and deterrents to progress are 


@ s a s . 
Program evaluation is instituted. 


am development. ‘ 
2. poi of developing specific programs. 


e To directly meet the needs of a specific popu- 

lation(s) or group(s). - i 

ə To dearly focus evaluation and intervention 
efforts and activities 
ə To increase visibility and use of available services 

(e.g. offering an outpatient cardiac rehabilitation 

program is more visible than individual referrals, 

resulting in increased recognition and utilization 

of this service). . 

ə To convert an idea into a practice reality. 

b. Basic steps of program development. 

e Needs assessment. 

o Describe the community, its physical, social, 
cultural, and economic factors, and popula- 
tions at risk. 

o Describe the target population’s demographics, 
disorder(s), functional level, and presenting 
problems. 

o Identify specific needs of target population. 

— Perceived needs of the population as reported 
by others (e.g., family, physicians, and other 
professionals). 

- Perceived needs as stated by the individual 
members of the target population. 

— Real needs, which are the actual disabilities 
and functional limitations of the target popu- 
lation. 

e Determine discrepancy between real and per- 
ceived needs. 
e Determine unmet needs according to priority. 
e Identify resources available for program imple- 
mentation. 

© Formal or institutional resources such as stafi, 
supplies, money, space. 

© Informal resources such as family, friends, cultural 
or religious figures, self-help/consumer groups. 

Needs assessment methods. 

o Survey, interview, or self-report of target popU- 
lation. A representative sample is required. 

Key informant involves the surveying of specific 
individuals who are knowledgeable about the 
target population's needs. 

o pupeinlty forums to obtain information 

oS ARCA public meetings or panels. 

o An Be utilization review of records and reports- 
A ysis of social indicators to identify sod 
cities environmental, and/or economic fat 

rf Program k Ia problems. 

enne a fi $ 

sessment ets OS based 0n ° 

o pe areas, functional Jactivity limitations 
ity ee needs that are relevant to the major 

€ target population are the priority foc 


> Program level of difficulty as determined by the 
range of population's functional levels and the 
level required by the current and expected enyi 

ronment. k 

, Adopt a frame of reference that is most likely to 
successfully address and meet the needs that are 
the program’s focus. 

» Establish objectives and goals of the program 

ifically related to primary focus, 
o Set individual goals to be met by the program 
o Determine programmatic goals to establish 
standards for program evaluation. 

e Describe integration of program into existing sys- 

tem of care. 

o Establish realistic timetable for program imple- 
mentation. 

o Define staff roles, responsibilities, and assign- 
ments. 

o Identify methods for professional collabora- 

tion. 

o Determine the physical setting and space 
requirements. 

o Consider potential barriers to program imple- 
mentation. 

o Develop methods to deal effectively with 
identified obstacles before program imple- 
mentation. 

¢ Develop a referral system for entry into, comple- 
tion of, and discharge from the program. 

o Evaluation protocols standardize information 
to be obtained from each person referred to the 
program and assess the type of program ser- 
vices needed. 

o Criteria for acceptance into the program and 
for movement through program levels are set. 

o Discharge criteria determine when an indi- 
vidual has achieved maximum gain from the 
program, usually defined as the achievement of 
program goals. 

* Describe the fiscal implications of the program 
plan. 

© Determine projected volume or service demand 

to estimate revenue. l 

o Identify resource utilization and projected 
expenses to estimate costs. : 

° Directly compare estimated revenue and esti- 
mated expenses to determine financial viability 
of program. 

"gram implementation. 

* Initiate program according to timetable and steps 
= forth in the program plan. ioe 
: t program activities, procedures, ang © 
Communicate and coordinate with other pro- 
&tams within the system. 
mote program to ensure it reaches target pop- 
tion. 


d 
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e. a patam evaluation, 
etermine whether program should continue, 
ange, or be discontinued. 


* Establish and analyze metrics and benchmarks 
for success, 


‘SO ee 


Fiscal Manage 


em - r , 


Budget 


l.A financial plan, for a specific time period, of the 
amount of funds allotted to cover specific expenses of 
Operating a PT department or private practice. 

2. An integral part of the planning process. 

3. Provides a mechanism of assessing the financial suc- 
cess of the practice, programs, or projects. 

4. Expresses anticipated income and expenditures over 
specific time periods. 

5. Operating budgets are usually planned for a one- 
year duration (e.g., the organization’s fiscal year), and 
can be “flexible,” changing according to volume and 
other factors. 

6.A budget is planned for capital expenses, including 
all major renovation expenses or the purchase of 
equipment that is reusable and will last a minimum 
of 3 years. Capital budgeting should be part of the 
strategic plan. 


Expense Budgets 

1. Represent the amount of money spent by an orga- 
nization to provide goods and services within a spe- 
cific period of time. 

2. Two types of expense budgets: 
a. Operating expense budgets. 

e Related to the day-to-day operation of the organi- 
zation. 

e Include categories relating to salaries, benefits 
(sick, vacation, etc.), supplies, utilities (telephone 
and electric), linen, housekeeping, maintenance, 
continuing education, etc. 

b. Capital budgets. 

e Deal with the purchase of larger items that will 
be utilized for >3 years, such as new equipment 
or new buildings. 

e Capital expense is equipment that is depreciable, 
and usually costs >$1,000. 


Costs ; 
1. There are direct and indirect, fixed and variable, and 


discretionary costs associated with providing a PT 
service. . 
a. Direct costs are directly associated with the produc- 


tion of a service. : 
e The cost of salaries for professional staff. 
ə Treatment supplies ( ultrasound gel, massage 


lotion). 
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e Treatment equipment. 
ə Continuing education. 

b. Indirect costs are necessary to produce 
are indirectly associated with that service. 
o Utilities (telephone and electric). 

e Housekeeping, laundry. 
ə Marketing services, etc. 

c. Fixed costs remain unchanged, even with changes 
in volume. 

e Air conditioning. 
e Rent. 

d. Variable costs increase and decrease in direct pro- 
portion to the volume of activity. 

e Linen and labor costs increase as volume 
increases. 

e. Discretionary expenses are those costs that are 
not essential for providing PT services. They may 
include budgeting for continuing education or rec- 
ognition activities. 


duce a service but 


Accounts Payable 

1. Money owed to a creditor (individual who provides a 
service or equipment) for services rendered. 

2. A part of the budget where debts are listed. 


Accounts Receivable 

1. Money owed to a company (hospital, PT practice) for 
providing a service; e.g., PT treatment on credit. 

2. An asset expected to benefit future operations. 


Quality As L 


Quality Assurance (QA) 
1. Monitor quality. 

2. Monitor appropriateness of care. 
3. Resolve identified problems. 


Continuous Quality Improvement 

1. A systematic process that involves ongoing, deliber- 
ate, and continuous monitoring of the systems and 
processes that affect patient care to ensure the highest 
quality outcomes possible. 


Utilization Review (UR) 
1. Written plan to determine: 
a. Appropriate use of resources, 
b. Medical necessity of services provided. 
c. Cost efficiency. 
2. Methods for UR. 
a. Prospective review. 


° Evaluation of proposed treatment plan that spec- 
ifies how care will be provided. 


ə Used by third-party payers to approve proposed 
pT treatment program. 
b. Concurrent review. 
e Evaluation of ongoing treatment program during 
hospitalization Or treatment. 
ə Method to ensure that appropriate care is being 


delivered. 


c. Retrospective review. 
ə Audits of medical records after treatment was rep. 


dered. l 
ə Method to ensure appropriate care was given, 


 Time-consuming, expensive method for third. 


party payers. | 7 
d. Statistical utilization review health informatics 


“Big Data.” . 
e Review of network, regional, or national claims 
data, such as pricing and utilization, are analyzed, 
e Determines which providers offer the most eff- 
cient and cost-effective care. 
e Establishes norms for application in predictive 
analytics to reduce fraud, waste, and abuse. 
e. Peer review. 
e Performed by peer groups of health professionals. 
e Retrospective and concurrent review of clients’ 
records to determine whether services provided 
are necessary, appropriate, and comprehensive in 
relation to the patient's needs. 
o Educational, not punitive. 
o Aim is improvement of quality of care. 
o Focuses on how well services are performed in 
the delivery of care under review. 
o Determines whether the patient's needs have 
been met. 
May also be performed by peer review organiza- 
tion (PRO). 
© Reviews services provided to Medicare and Med- 
icaid beneficiaries and some managed care plans. 
o Determines appropriateness of services deliv- 
ered to patients. 
f. Audit or program evaluation. 
e Assessment of the management of patients with a 
specific diagnosis, 

° Objectives are established for patients; €g- 
total hip replacements. 

o Outcomes are evaluated in terms of range of 
motion, strength, pain, function, gait level, abil- 
ity to climb stairs, etc. 

: Comparisons made between treating ther 
pists, other facilities, etc. 

° Programs can be modified or improved when 
Indicated. 

* Payment audits, 
(e) 
Meee tenned by iird pany PO pp 
. r-Service Recovery Audit 
gram identifies and corrects past Medicare 
improper payments, 


professional Stan dere 


Be: 


an dards are severed by professional associations 
-> a gre binding only to association members, 

e of Ethics helps PTs and PTAs understand how to 

2. is morally and professionally. 

, code of Ethics (APTA) has been codified as law in 
many state practice/licensure law and regulations. 
jt is often adopted by many institutions as the 
standard of behavior for PTs. 

b. Download and review the APTA Code of Ethics for 
Physical Therapist at https:/ /www.apta.org/apta-and 
-you/leadership-and-governance/ policies/code-of 
-ethics-for-the-physical-therapist. 

c APTA Standards of Ethical Conduct for the Physical 
Therapist Assistant (PTA) provides a foundation for 
PTA conduct. 

3. The APTA Guide for Professional Conduct assists in the 
interpretation of the Code of Ethics (see https://www 
apta.org/your-practice/ethics-and-professionalism 
/apta-guide-for-professional-conduct). 

4. The APTA Standards of Practice for Physical Therapy 
defines performance expectations. (See https://www 
apta.org/apta-and-you/leadership-and-governance 
/policies/standards-of-practice-pt for additional infor- 
mation). 


se = 
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Physical Therapist (PT) 

1.A skilled health professional with a minimum of a 
baccalaureate degree; current accreditation standards 
mandate a postbaccalaureate degree (doctorate). 

2.Licensed by each state or jurisdiction following suc- 
cessful performance on National Physical Therapy 
Examination. 

3. Examines patient; evaluates data; establishes diagno- 
sis, prognosis, and plan of care; administers Or super 
vises treatment. ; 

4t. May delegate portions of plan of care to supportive 
personnel; e.g., PTA. | 

: Supervises and directs supportive staff (PTA, PT aide) 
in designated tasks. 

“evaluates and adjusts plan of care as appropriate. 

performs and documents final evaluation and estab- 
‘shes discharge and follow-up plans. 

*nsultation by giving professional opinions to oth- 
nt identify problems, recommend solutions, OF 
Produce a specific outcome. 

i ay be patient-related consultation to evaluate the 
b Yeats of PT services. 
“May be client-related consultation to a business, 
ool, organization, or government agency: 
Tt witness. 
A compliance. 
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* Work-related injury prevention. 
° Request for a second opinion. 


Physical Therapy Director 

1. Oversees function, responsibilities, and relationships 
of all personnel. 

2. Establishes, revises, and ensures that policies and 
procedures are carried out according to established 
policy and procedures. 

3. Acts as liaison with facility administration. 

4. Sets department goals and strategic plan. 


Physical Therapy Supervisor 

1. Qualified experienced PT with a variety of skills: 
a. Motivates subordinates. 
b. Evaluates staff and gives oral and written feedback. 
c. Interviews new staff and helps develop their skills. 
d. Delegates tasks to appropriate staff. 

2. Patient care may or may not be primary responsibility 
of the supervisor. 


Physical Therapist Assistant (PTA) 

1. Licensed or certified skilled physical therapy clini- 
cians, usually with a 2-year associate degree. 

2. Must work under the direction and supervision of a 
PT in all practice settings in accordance with jurisdic- 
tional requirements. 

a. When the PT and PTA are not within the same phys- 
ical setting, delegated functions by the PTA must be 
safe and legal physical therapy practice based on: 

e Complexity and acuity of the patient's needs. 

e Proximity and accessibility to the PT. 

e Supervision available in the event of emergencies. 

o Type of setting in which the service is provided. 

b.In home health, regularly scheduled and docu- 

mented supervisory meetings are established 

between the PT and PTA; the frequency is deter- 

mined by the needs of the patient and the needs of 

the PTA, and include: 

e On-site reassessment of the patient. 

e On-site review of the plan of care with appropri- 
ate revision or termination. 

e Assessment and recommendation for utilization 
of outside resources. 

3. Able to adjust treatment procedure in accordance 
with changes in patient status within the scope of the 
established plan of care. 

4. May not evaluate, develop, or change plan of care, 
or write discharge plan or summary. 

5. May carry out routine operational functions, inclu- 
ding supervision of the physical therapy aide and 
documentation of patient progress. 


Physical Therapy Aide | 
1.A nonlicensed worker, specifically trained under the 


direction of a PT or PTA. 
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2. Functions only with continuous on-site supervision by 
a PT or, where allowable by law or regulation, the PTA. 
3. Performs designated routine tasks related to the oper- 
ation of a physical therapy service. 
4. Supervised job responsibilities may include: 
a. Functional and ambulation activities. 
b. Application of specific heat, cold, and whirlpool 
treatments. 
c. Equipment maintenance. 
d. Patient transportation. 
e. Secretarial or housekeeping duties. 
5. Aides are not licensed by the state, and some state 
laws limit or prohibit treatment procedures by aides. 


Physical Therapy and Physical 

Therapist Assistant Student 

1. Performs duties commensurate with level of education. 

2. PT clinical instructor (CI) is responsible for all actions 
and duties of affiliating student. 

3. PT may supervise both PT and PTA students. 

4. PTA may supervise only a PTA student. 


Physical Therapy Volunteer 
1. Member of the community. 
a. Interested in assisting PTs with departmental activi- 
ties. 
b. Takes phone messages, does filing and other basic 
secretarial tasks. 
c. May not provide or set up patient treatment, 
transfer patients, clean whirlpools, or maintain 
equipment. 


Home Health Aide 
1.A nonlicensed worker (e.g. nursing/rehabilitation 
assistant) specifically trained to: 
a. Provide personal care and home-management ser- 
vices. 
b. Assist patients to remain in the home environment. 
2. Supervised by a nurse. 
3. Responsibilities include: 
a. Bathing, grooming, light housework, shopping, or 
cooking in some circumstances. 
b. Supervision of home exercise program (HEP) as 
directed by the PT; e.g., ambulation. 


Occupational Therapist (OT) 

1.A skilled health professional that holds a mini- 
mum of a baccalaureate degree (most have master’s 
degrees and some clinical doctorates) and has passed 
a national certification examination (NBCOT exam). 
OTs are licensed by some, but not all, states. The OT 
provides: 

a. Education and training in ADLs. 
b. Fabrication of orthoses (splints). 


c. Guidance in selection i j 
and use of adaptive - 
ment. í a 


d. Therapeutic activities to enhance functional 
mance, and cognitive/perceptual function, 

e. Consultation concerning the adaptation of phy 
cal environments for the handicapped. 

f Creative activities in treatment of physically ‘a 
emotionally disabled patients. 

2. Services are provided on an inpatient basis, outpa. 
tient basis, and in industrial environments. 


perfor. 


Certified Occupational Therapist 
Assistant (COTA) 
1. Skilled technician who holds an associate degree and 
has passed a national certification examination. 
2. Works under the direction of an OT to cary out estab. 
lished treatment. 
a. Cannot evaluate, establish, or revise a plan of care. 
3. Performs duties in a rehabilitation or home setting. 
a. Concerned with functional deficits in ADIs, 
including dressing, grooming, hygiene, house- 
keeping, etc. 


Speech-Language Pathologist (SLP) 

1.A skilled health professional that holds a master's 
degree in communication disorders, has completed 
1 year of field experience, and has passed a national 
examination to obtain the Certificate of Clinical 
Competence authorized by the American Speech and 
Hearing Association. 

2.Conducts remedial programs to restore or improve 
communication of patients with language and speech 
impairments. 
a. May arise from physiological or neurological dis- 

turbances and defective articulation. 

3. Works with OT to correct swallowing problems and 
cognitive processing deficits; and with PT in the area 
of positioning and mobility. 


Certified Orthotist (CO) 

1. Designs, fabricates, and fits orthoses (braces, splints, 
collars, corsets) prescribed by physicians. 

A Successfully completed the examination by the Amer- 
ican Orthotic and Prosthetic Association. 

3. Provides these devices to patients with disabling 
conditions of limbs and spine. 

4. Works directly with physicians and physical 44 
occupational therapists. 


Certified Prosthetist (CP) 

l. Designs, fabricates, and fits prostheses for P Be 
with partial or total absence of a limb (amputation | 

2. Successfully completed the examination by the ee 

ican Orthotic and Prosthetic Association. 

3. Works directly with Physicians, PTs, and OTS. d 

4. Individuals may be certified in both orthotic og 
prosthetics (CPO), 


tified Respiratory Therapist (CRT) 
skilled technician holding an associate degree from 
„year training program accredited by the Commit. 
tee in Allied Health Education and Accreditation, 

a. Passes a national exam to become registered. 

» administers respiratory therapy as prescribed and 

supervised by a physician. 

a. Performs pulmonary function tests, 

b. Treatments consist of oxygen delivery, aerosols, 
and nebulizers. 

c. Maintains all respiratory equipment and assists 
patients in their use; i.e., ventilators, oxygen, pres- 
sure machines, etc. 

d. Coordinates care with pulmonary PT treatments. 


Primary Care Physician (PCP) 

|. A practitioner, usually an internist, general practitioner, 
or family medicine physician, who provides primary 
care services and manages routine health care needs. 

2. Acts as the gatekeeper for patients covered by managed 
health care. 

3.May be an MD or DO (Doctor of Osteopathic 
Medicine). 
a. Authorizes referrals to other specialty physicians or 

services, including PT. 


Physician Assistant (PA-C) and Nurse 

Practitioner (NP) 

l. Skilled health care professional, graduate of an accred- 
ited program at the graduate level. 

a. Required to pass national certification examina- 
tion. 

b. Direct patient contact required during training in a 
variety of settings or specialty area. 

2 Under the supervision of a physician, performs rou- 
tine diagnostic, therapeutic, preventative, and health 
maintenance services in any setting in which the phy- 
sician renders care. 

a. Specialties include family medicine, 
attics, orthopedics, emergency medicin 
3.Able to write PT orders, order medical tests, 
scribe most medications. 
‘Often referred to as Physician Extenders. 
‘An NP must also be a registered nurse (RN). 


obstetrics, pedi- 
e, and others. 
and pre- 


“ Physician specializing in physical medici 
rehabilitation. 
* Certified by the American Board of Physica 

“ine and Rehabilitation. n rieles 
“~lagnoses and treats patients with ner t 
volving musculoskeletal, neurological, car 


2, Prin or other body systems. 


. ical, 
focus on maximal restoration of phys 
function, an 


ne and 


] Medi- 


hp chological, social, and vocational 
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3, May lead the reh ne ° 
abilitation t ee 
of patient care. n team in coordination 
a. Works directly with PTs, OTs and 
: y ES, speech-language 
Pathologists (SLP). guag 


Chiropractor (DC) 
1. An alternative medical practitioner, usually licensed 
by a state board. 

a. Deals with relationship of the nervous system and 
the spinal column in the restoration and mainte- 
nance of health. 

2. Services are covered for individuals in most group 
health plans. 
3. Patients may see a chiropractor and PT at the same time. 

a. PT, with patient's permission, should contact chiro- 
practor to coordinate care. 


Registered Nurse (RN) 
1. A skilled health professional that is a graduate of an 
accredited nursing program, and licensed by the state 
board following successful performance on licensure 
exam. 
2. Primary liaison between the patient and the physician. 
a. Communicates to physician changes in patient's 
medical or social condition. 

b. Educates the patient and family to facilitate recovery. 

c. Makes referrals to other services under physician's 
direction. 

d. Supervises other levels of nursing care (licensed 
practical nurse [LPN], home health aide). 

e. Administers medication but cannot change drug 
dosages. 

f. Carries out range of motion, bed exercises, trans- 
fers, and ambulation as instructed by the PT. 


Rehabilitation Counselor (Vocational 


Rehabilitation Counselor) 
1. Counsels physically and mentally handicapped indi- 
viduals. | T l 
a. Helps patients improve their ability to function 
optimally in society. 
b. Administers vocational tests, procures vocational 
training, and provides occupational information 


for job placement. 


udiologist i 
air health professional with a graduate degree in audi- 


ology. 3 l 
2.A oeciallat in hearing disorders and evaluation who 
“works to rehabilitate individuals with hearing loss. 

a, Uses audiometric tests to assess sensitivity of sense 
of hearing. 

b. Uses speech ae 3 

derstand selected words. | J 

Audjometrist is a technician trained to adminis- 

e ter audiometric tests selected and evaluated by the 


audiologist. 


metric tests to assess ability to 
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Consultant Kae 
1.A person that, by training and experience, st 
acquired a special knowledge in a subject area tha 

has been recognized by a peer group. | F 

2.A person that analyzes situations, offers advice an 

solutions to problems. 

a. For example: physician referral for consultation or 
advice regarding diagnosis or treatment of a patient. 

b. Consultant reviews history, examines patient, and 
writes opinion. 

c. Responsibility of patient care not delegated to con- 
sultant. 


Athletic Trainer Certified (ATC) 

1. A health professional with a minimum of a baccalau- 
reate degree who is an integral part of the health care 
system associated with sports. 

a. Usually works under supervision of a physician. 
b. Provides injury prevention, recognition, treatment, 
and rehabilitation after athletic trauma. 

2. Settings for delivery of care: 

a. Secondary schools, colleges and universities, pro- 


fessional athletic organizations, and private or hos- 
pital-based clinics. 


Social Worker (MSW) 

1. Usually completed a master's degree from a school of 
social work accredited by the Council on Social Work 
Education. After 1 year of practical field work, they are 
licensed or registered by the state. 

2. Acts as a resource director assisting patients and fami- 
lies with necessary applications for financial resources, 
appropriate discharge destinations (e.g., skilled nurs- 
ing facility, custodial care facility), rental and loaner 
equipment, and support groups, etc. 

3. Acts as a personal or family counselor. 

4. Educates the patient and family about their medical 
problems. Also educates home health staff, helping 
them understand patient and family interaction, and 

crisis Management. 

5.Acts as an advocate for the patient in dealing with 
outside agencies and procuring support services. 

6. Mediates between the patient and family by allevi- 
ating fears, developing realistic expectations of the 
patient to the family, and interpreting the patient and 


families’ situation to outside relatives and the home 
health care team. 


Alternative Support Staff: (e.g., 
Massage Therapists, Exercise 
Therapists, Acupuncturists) 
1. May work within the supervision of a PT, 
x ore under their appropriate titles. 
‘involvement in patient care activities should b 
a . e s s £ 
yan a a their education and in accordance 
pplicable laws and j j 
ite eg regulations and the discre- 


Team Roles and Principles 

of Collaboration 

1. pice is a group of equally important individ 
with common interests who collaborate to devel 
shared goals and build trusting relationships to 
achieve these shared goals. 

b. Members of the team include the patient/di 
consumer; his/her family, significant others, and/or 
caregivers, health care professionals; and the teim. 
burser’s gatekeepers. 

c. Professional members on the team will vary accord. 
ing to practice setting. 

d. The consumer, family, significant other, and/or care. 
giver role on the team has become increasing impor. 
tant. Collaboration with these individuals is even 
mandated by law (e.g. Omnibus Budget Reconcilj. 
ation Act of 1990 [OBRA ‘90], Individuals with Dis. 
abilities Education Act [IDEA]). 

2. Principles of collaboration. 

a. Factors that influence effective team functioning. 

e Member skill and knowledge. 

e Membership stability. 

e Commitment to team goals. 

e Good communication. 

e Membership composition. 

e Common language and goals. 

e Effective leadership. 

3.Types of teams. 

a. Multidisciplinary. 

e A number of professionals from different disd- 
plines conduct assessments and interventions 
independent from one another. 

e Member's primary allegiance is to his/her dis- 
cipline. Some formal communications occur 
between team members. 

° Limited communications may result in lack of 
understanding of different perspectives. 

° Resources and responsibilities are individually 
allocated between disciplines; therefore, compe 
uton among team members may develop. 

b. Interdisciplinary. 

° All disciplines relevant to the case agree to col- 
laborate for decision-making. 

e Evaluation and intervention are still con 
ducted independently within defined areas ° 
each profession’s expertise. However, there is 4 


Sreater understanding of each discipline’s Pef 
spective, 


8 
ne pen and goals are team-directed and not 


ound to discipline speci ctions- 
pecific roles and fun 

x eiia tend to use group process skills effec- 

À vely (e.g, during team planning meetings): í 

e exchange of information, prioritization 0 


= = rete of resources, and responsibilitt 
ased On members’ j jlls, no! 

a ertise and skills, 

turf” issues. a 


» Ongoing taining, support, supervision, coo 
eration, and consultation among disciplines is 
important to this model to ensure that profes: 
sional integrity and quality of care are maintained 

~_ Intradisciplinary. | 

» One or more members of one discipline evaluate 
plan, and implement treatment of the individual: 
e.g., PT, PTA, PT consultant. 

e Other disciplines are not involved: communication 
is limited, thereby limiting perspectives on the case 

ə This “team” is at risk due to potential narrowness 
of perspective. 

e Comprehensive, holistic care can be questionable 

d. Team efficacy. | 

e Interdisciplinary teams are the most common 
and considered to be the most effective in today’s 
health care system. 


Statutory Laws 


Health Insurance Portability and 

Accountability Act (HIPAA) 

1. Elements of the act include standards and safeguards 
to ensure: 

a. An individual’s right to continuity in health care. 

b. Privacy and security of health care records. 

c Portability of health insurance. 

2. HIPAA privacy rule. 

a. Elements: 

¢ Standards address the use and disclosure of “pro- 
tected health information” (PHI). 

è Standards address an individual's privacy rights 
to understand and control use of PHI. 

b. Applies to (Covered Entities) health plans, health 
care clearing houses, and any health care provider 
who transmits PHI electronically and their business 
associates, 

c Protected health information. 

° Past, present, or future physical/ mental health 
conditions, 
* Care provided to an individual. 
* Past, present, or future payment 
z Individually identifiable heal 
(e.g., name, address, birth date, SSN, phone Pia 
ber, email address, or any information that =i 
reasonable lead to the identity of an individual). 
‘Disclosures, 
* Covered entities may not disclose PH pap r 
the privacy rule permits or written athena 
_ Me individual or their appointed epee alk 
Covered entities must disclose PHI to indivi 


for care provided. 
th information 


ing an 
when requested and to HHS when conducting 4 
e Gon estigation. 
a Ena ed in all oral, 


Patient confidentiality is maintain 
written, and electronic forms. 
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° Technical, administrative, and physical safe- 

š Ai tae ake protect PHI. 
ia viduals must be informed of a facility's 

vacy policies, 

p leon rk sat must be obtained before any per- 

information is disclosed or used for 
other purposes. 

° Exemptions to written consent may be made 
In emergencies or if delay will prevent timely 
Care, 

o If language barriers preclude signed consent in 
emergent or crucial situations, treatment may 
commence if the physician believes that con- 
sent is implied. 

e Prior to discussion of a person’s status with a 
family member or other providers, the person 
may grant permission or object. 
© Providers can use clinical judgment to decide 

whether to discuss a case if the person cannot 
give permission, or even if there is an objection. 

o Documentation for this decision is essential. 

f. All information disclosed must be the minimum 

needed for the immediate purpose. 

3. Practice implications. 

a. Physical identifiability of patients must be reduced. 

b. Charts and other documentation must be stored 

out of public view and secured. 

c. Any information stored or transmitted by comput- 

ers must be safeguarded. 

d. Faxes must be sent with cover sheets on dedicated 

lines to secure locations. 

e. All e-mails should be password-protected. 

f. All conversations regarding a person’s health status 

must occur in private areas with minimal disclosure. 

g. Cover sheets should be used on clipboards that 

contain patient paperwork. 

h. Treatment may be provided in groups or open clin- 
ics. Discussions about these treatments should be 
done quietly and in a private space. 

_ There is no guarantee of 100% confidentiality. Rea- 
sonable and vigilant safeguards are required. 

HIPAA does not override state laws with more 
restrictive privacy policies and defers to state laws 


regarding minors. 
4. Individual Rights. : 
a. An individual can request to see and obtain cop- 
‘jes of all information in their medical or health 
records. 
e Providers have up to 30 days to respond. 
e A reasonable charge can be imposed for copying. 
b. An individual has the right to request that informa- 


tion in their record be amended. j 
e The provider may refuse, but must provide a 


tionale. 
è The provider may comply and provide a reason 


for amending the record. Original documenta- 
tion is not removed. 
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c. For additional information see Department of 
Health and Human Services-Health Information Pri- 
vacy (https://www.hhs.gov/hipaa/for-professionals 
/privacy/guidance/access/index.html). 


Professional Licensing Laws Are 

Enacted by All States 

1. Protect the consumer against professional incompe- 
tence and exploitation by opportunists. 

2. Determine the minimal standards of education. 

a. Graduation from an accredited program or its 

equivalent in PT. 

b. Successful completion of a national licensing 
examination. 

c. Ethical and legal standards relating to continuing 
practice of PT. 

d. All PTs must have a license to practice. 

e. Each state determines criteria to practice and issue 
a license. 

f. Licensure examination and related activities are the 
responsibility of the Federation of State Boards of 
Physical Therapy. 

e All states belong to this association. 


individuals with Disabilities Education 

Act (IDEA) 

1.Enacted in 1975 with the most recent revision in 
December 2015. Ensures that children with disabili- 
ties receive appropriate, free public education. 

2. IDEA provides statutes and guidelines for states and 
school districts regarding the provision of special 
education and related services to eligible infants, tod- 
diers, children, and youth with disabilities. 

3. Establishes Early Intervention Programs (EIP) includ- 
ing PT, OT, SLP, and other services as needed. 

a. Services are provided to children with developmen- 
tal delays (physical, emotional, cognitive, or com- 
municative). 

b. Services provided to infants or toddlers “at risk” for 
developing delays. 

c. Provision for necessary adaptive equipment. 

4. Requires creation of individualized education plans 

(IEPs). 

a. Guides the team; however, child has the option of 
not attending planning meetings for the IEP. 

b. Considers evaluation results and child’s concerns, 
e Functional needs, strength, ROM. 

G Factors such as English proficiency, behavioral 
issues, vision, hearing, and communication needs 
e Need for assistive devices, 


Safety — ss E 


Assuring Patient Safety 
1. Risk management programs. 


a. Identify, evaluate, and 


Tei take corrective action against 


e Potential patient, employee, and/or visitor injy 

ə Property loss or damage with resulting financial 
loss or legal liability. 

b. Efforts taken to decrease risk in PT, 

e Equipment maintenance: e.g., documented Main. 
tenance and calibration of electrical equipment, 

ə Staff education; e.g., safety training for staff in us 
of equipment. } 

o Regular check of essential safety equipment, 

ə Policies to clean equipment and reduce the 
potential for spreading infection. 

© Use of incidence reports to quantify safety events, 

c. Patient and staff safety. 

ə PTs must follow strict federal standards when 
using any form of patient restraint. 

o Restraint must be used for a specific reason, ie, 
patient safety. 

o Restraints are considered temporary and may 
not be used for an indefinite amount of time. 

o A patient in restraints must be checked on every 
30 minutes. 

o Restraints are not for punishment or to substi- 
tute proper staff supervision. 

o Use proper patient identifiers, such as wrist 
bands, with patient date of birth, first and last 
names, or other unique patient identifiers. 

d. Identify risk factors in patient care or patient and 
therapist safety; e.g., more than three incidents of 
patient falls on the rehabilitation floor may require 
an in-service in transfer training. 

e. Proper and timely reporting of adverse patient 
occurrence or reactions as required by federal or 
state statute. These may include: 

e Adverse reactions to regulated medicines. 

* Incidents involving abuse or neglect of patient. 

* Outbreaks of disease that may affect public safety 
(i.e, influenza), 

° “Reportable” occurrences such as violence against 
patients where significant harm is caused to the 
patient (i.e, nursing home patient with a 

: eee in severe fracture or death). gee 

- Annual certification/recertification of staff in caf 
diopulmonary resuscitation (CPR). 
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Malpractice 


en are personally responsible for negligence F 
r i acts that result in harm to a patient thro 
Professional/patient relationships. 


Negligence 


ae o: omission by a medical professional he 
lates from the accepted standard of care expect 


o 
2. To AEA competent practitioner. 
ctitioner negligent, harm must 
occurred to the patient. egligent, 


havé 


.ndividual (PT, PTA, student PT, or student PTA) 
liable for his/her own negligence. 
th administrative and clinical supervisors may 
4.B0 be found negligent due to the actions of their 
ot ers if they provided faulty supervision or inap- 
iate delegation of responsibilities. 
ssa principles are violated in caring for patients; 
“eg, acting without consent, breaking of confidential- 
ity, lack of respect for patients. | 
patients may also contribute to negligence if they do 
‘pot follow directions of the therapist. 
7 The institution is usually found negligent if a patient 
' was harmed as a result of an environmental problem. 
a. Slippery floor. 
b. Fall in a poorly lit hall. 
8 The institution is also liable if an employee was 
incompetent or not properly licensed. 


Management and Legal Issues 573 ` 


2. Examples of negligence in physical therapy practice 
include but are not limited to: 

a. Adverse reaction to treatment, such as pain, burns, 
falls, injuries from therapeutic exercise, or harm 
from defective equipment. 

b. Failure to follow referral orders. 

c. Failure to obtain informed consent. 

d. Any action or inaction that is inconsistent with the 
Code of Ethics or the Standards of Practice that 
results in harm to a patient. 


Acknowledgment to Judith D. Hershberg, PT, DPT, MS; 
Catherine S. Lane, PT, DPT, MS; Linda Arslanian, PT, DPT, MS; 
Rita P. Fleming-Castaldy, PhD, OTL, FAOTA; William Fanna, 
PT, DPT, MBA, FACHE; and Lois Siegelman, MS, FACHE, for 
their original contributions in formulating this chapter. 
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Review Questions 


(Answers to all Review Questions and Case Studies are found in Chapter 17 


1. What is defined as protected health information and what actions must be taken to secure it? 


2. Compare and contrast the requirements for supervision of the PTA and PT aide in the provision of care. 


3. What are the documentation requirements for time-based billing for Medicare beneficiaries? 


4. Compare and contrast payment mechanisms used in managed care. 
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Patient/Client-Related 
Instruction 


Basic Concepts . p! 
1.The process of informing, educating, or training 


patients/clients, families, significant others, and 

caregivers in order to promote and optimize physical 

therapy services. 
2. Provided across all settings for all patients/clients. 
3. Components include: 

a. Current condition, impairments, activity limitations 
and participation restrictions. 

b. Anticipated goals and expected outcomes, plan 
of care, specific intervention elements, and self- 
management strategies. 

c. Elements necessary for the smooth transition 
to home or an alternative setting, work, and com- 
munity. 

d. Individualized family service plans (IFSPs) or 
individualized education plans (IEPs). 

e. Safety awareness, and risk factor reduction and 
prevention. 

f. Health promotion, wellness, and fitness. 


> Educational Concepts 


Se 


Educational Programs 


Instruction and Educational Programs 

Are Provided for the Following 

1. Other therapists, health care providers, staff and/ 
or students in academic and/or clinical settings, 
Programs can be formal or informal. 

2 Instruction and educational programs are provided 
for local, state, and federal agencies. 

3. The general public to increase awareness of health 
issues and roles of the physical therapist. 
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Clinical Educati 

Instruction and Supervision of Physical 

Therapy or Physical Therapist Assistant 

Students 

1. Provided by clinical instructors during scheduled 
clinical education experiences. 

2.Close communication and collaboration with the 
school and the academic coordinator of clinical edu- 
cation are necessary. 


ee 
Learning Styles 


Characteristic Mode 
1.Of gaining, processing, and storing information. 
Learning styles differ across dimensions. 


Analytical versus Intuitive Learners 
1. Analytical/objective learner. 

a. Processes information in a step-by-step order. 

b. Perceives information in an objective manner; is 
able to use facts and easily understand relation- 
ships between them. 

c. Perceives information in an abstract, conceptual 
manner; information does not need to be related 
to personal experience. 

d. Learns best with structure, step-by-step learn- 
ing; may have difficulty comprehending the big 
Picture, 

2. Intuitive/global learner. 


a. Processes information all at once, in a simultane- 
Ous manner, not in an ordered sequence. 

b. Perceives information in a subjective mannet. 
reflects on personal experiences. 

C. Perceives information in a concrete manner: infot- 
mation assimilated about practical, real-life expeti- 
ences. 

d. Learns best if information is connected to personal 
cee and presented in a practical, real-life 

ext. If not, knowledge may be disregarded. May 


have di i 
aa uiy ordering steps and comprehending 


Reasoning: 

1. Inductive req 
ties, can deve 
tionships, 

2. Deductive reasoner 
in depth; applies in 
Practical situations. 


inductive versus Deductive 
ERR (assimilator): observes similari- 
OP theoretical models to explain rela- 


(converger): analyzes problems 
formation, theoretical models t° 
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ative: Active versus Passive b. Think: 
arene | o peaking emerges with language development. 
naive) aggressive learner: exhibits initiative, activel À features are important conditions of learn- 
seeks information; may reach conclusions quickly 2. G figure-ground, directional signs, sequence. 
pefore all information is gathered. to thinki Strategies are used; e.g., repeated challenges 
2, Passive peepee pera sy little initiative; responds a. Rinotelecioe is organized by the teacher; the teacher 
a l e teacher; the t 
best Is the expert; a pedagogical approach (the art and 
science of teaching children). 
b. Learning is culturally relative. 
c. Cognitive feedback is used to confirm and correct 
knowledge. 
d. Goal-setting by learner is important for motivation. 
e. Both divergent and convergent theory is nurtured. 
3. Prominent theorists: J. Piaget, J.S. Bruner. 


Behaviorist (Stimulus-Response 
Theory) 
1. Basic premises. 
a. Behavior is modified in response to a given stimu- 
lus. Humanist 
b. Behavior is determined by its consequences; the 1. Basic premises. 
response of one behavior becomes the stimulus for a. Personal freedom and dignity of the individual is 
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the next response (chaining). 
c Learning occurs because the behavior is reinforced 
(learned association). 


2. Behavior can be controlled or shaped by oper- 


3 


ant conditioning (behavior modification techniques). 

a. Desired or correct behaviors are identified. 

b. Frequent and scheduled reinforcements are given 
to reinforce the desired behaviors; e.g., praise, 
encouragement, candy. 

* Accuracy of reinforcement is critical; e.g., use of 
rewards that are meaningful to the individual. 

¢ Timing of reinforcement is critical: immediate 
versus distant or delayed; eg., use of a reinforce- 
ment schedule. 

c Negative behaviors are ignored; unreinforced 
behaviors are weakened and eventually extin- 
guished. | 

d Behavior that has aversive consequences (punish- 
ment) is less likely to occur again; aversive condi- 
tioning is less powerful as a tool for learning than 
Positive reinforcements. 

è The environment is altered to promote correct 
responses; eg., a dosed environment with reduc- 

tid distractors. a lanis 

i ition is a necessary prerequisite tor earning, 

& Clinical uses: limited; e.g. may be used when working 


ties (traumatic brain injury, stroke) or young hi 


Prominent theorists: B.E Skinner, G. Watson- 


2 ties and skills, from: 

: Symbolic function (ages 2-8). ; 

mental operations (ages 8-12). 
Conceptual thought (ages 12 and up). 


3. Prominent theorists: 


emphasized in the learning process. 

b. Understanding of the learner's needs and feelings 
is sought. 

c. The learner experiences unconditional positive 
regard, acceptance, and understanding. 


2.Teaching is student-centered; eg., self-discovery, 


self-appropriated learning, experiential learning. 

a. Promotes active learning (self-initiated) rather than 
passive; e.g., knowledge is organized by the learner, 
not for the learner. 

b. Learning addresses relevant problems and issues. 

c. A positive learning climate is facilitated. 

d. The teacher is a facilitator and resource-finder. 

e. Learning is evaluated by the learner, eg., self- 
assessment. 


3. Prominent theorists: Carl Rogers, A.H. Maslow. 


Adult Learning (Andragogy) 


1. Basic characteristics of adult learners. 
a. The learner is self-directed: goal-oriented, seeks 


knowledge for own sake. 

b. Has a rich core of experience that serves as a broad 
base for learning. 

c Demonstrates a readiness to learn. 

d. Demonstrates a problem-centered orientation to 


learning. 


2. Teaching is learner-centered. 


a. The teacher interacts with the leamer: helps to 
clarify the learning problem, structure the learn- 
ing environment to enhance leaming provide 

b. Learners share the responsibility for planning the 
learning experience; actively participate in the 

ing process. 

c. mo canon process makes use of the experiences 


learner. 
valves M. Knowles, ].R. Kidd. 
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A d wo ne m i Pn 
Jomains of Learnin: 


ognitive . 

Objectives concern mental and intellectual processes. 
Include recall of knowledge, comprehension, applica- 
tion, analysis, synthesis, and evaluation. 


\ffective 

. Objectives concern feelings and emotions. 

‘Include receiving (attending to phenomena and 
stimuli); awareness of environment (people and 


[> Instruction 


situations); responding (compliance, acc 
responsibility, satisfaction); valuing (acceptin a 
internalizing worth or value), organization of ą 
system; and characterization by a value or value com, 
plex (persistent and consistent behaviors inf] 

by a value system). ed 


Psychomotor 
1. Objectives concern motor skills. 


2. Include writing, speaking, performing motor skills 


safely, correctly, and independently. 


Needs Assessment 

i. During the needs assessment, the therapeutic rela- 
tionship is established, including active listening and 
positive verbal and nonverbal interactions. 

2. includes the identification of relevant characteristics and 
needs of the learner prior to the educational experience; 
establish therapeutic relationship including active lis- 
tening and positive verbal and nonverbal interactions. 
a. Determine what the learner needs to know. 

e Current level of knowledge. 

e Plans/needs for the future. 

b. Determine what the learner brings to the learning 
experience. 

e Educational background, previous knowledge 
and experiences, health beliefs, valued activities, 
and potential treatment barriers. 

e Ajj instruction should take into account the influ- 
ences of age, culture, race, gender, gender roles, 
sexual orientation, and socioeconomic status. 

c. Determine the learner's readiness to learn. 

e Learning style. 

e Capabilities, attentiveness, energy level. 

d. Identify impairments that may have impact on 
learning: eg, perceptual deficits, visual impair- 
ments, communication impairments, confusion, 
memory loss, emotional dysregulation. 

e. Identify available resources; e.g., information about 


facilities, materials, time available for the instruc- 
tional process. 


alysis of Data, Formulation of 

bjectives of Instruction 

- Specify what the learner should learn (goals and 
oral objectives). 


a. Identify what the learner will do; e.g., describe, dis- 
cuss, explain. 


b. Identify what the criteria of performance are; eg, 
given a list of risk factors that the learner will cor- 
rectly identify. 

c. Specify the conditions of the performance; eg, 
75% of the time. 

d. Set goals that are attainable, mutually agreed upon 
by learner and instructor. 

e. Use clear, unambiguous, and measurable terms; 
eg., family/caregiver will demonstrate under- 
standing of safety measures to prevent falls by cor- 
rectly describing proper use of brakes and transfer 
sequence 100% of the time within 2 weeks. 


2. Set priorities. 


a. Determine which educational goals are most 
important, what sequence is needed. 

b. Ensure maximum utilization of available teaching 
time. 

c. Avoid bombardment; e.g., too much, too soon. 

d. Repetition is important for learning; build in expe 
nences that reinforce instruction. 


Analysis of Instruction/Planning: What. 
How, Where, W 


1. Select what materials to 


hen 
use; options include print 


audiovisual media, computer-assisted instruction, 


models. 


2. Select what methods of teaching are appropriate: 


options include individual instruction, group diss 
ston, organized classes/lecture, demonstration 42 
modeling, tutorials. Also includes written or pictori 
instruction; e.g., home exercise program. 
a. Choice of method is dependent on: 
¢ The individual learner/unique characteristic 
e.g., preferences for rate and style of leaming 
motivation, 
* Objectives of instruction. 


b. A variety of teachi fulto 
i oy i hel 
reinforce the Gare A ethods is typically heip 


select what activities are likely to help the learner 
achieve the stated objectives. 


mentation: Strategies to Affect 
Mastery of Learning 
į, Individuals learn best when: 

a They are actively involved in goal-setting and the 
learning process; learning is not dictated by the 
instructor. 

b. Learners need to feel free to express their own ideas, 
beliefs, and concerns. 

c There is respect and trust between learner and 
instructor. 

d. The instructor is supportive and nonjudgmental. 

2 Therapist/teacher should recognize that: 

4. Individuals learn at different rates. 

b. Trial and error and introspection are an essential 
part of the learning process. 

c Experiential learning is more effective than didactic 
learning. 

d.Reinforcement is necessary to ensure a sense of 
competence and success. 

3. Therapist/teacher roles and responsibilities. 
a. Gain the learner's attention, motivation, and active 
participation. 
b. Provide an overview of the learning process: objectives, 
purposes, nature of the task, and procedures to follow. 
c Stimulate recall of previous learning; relate present 
learning to past and future learning. 
d. Monitor and control the learning. 
° Organize learning units over a period of time. 
° Break down learning into a series of steps or units. 
° Determine the best sequence(s) of learning units 
and experiences; eg., sequence from familiar 
to unfamiliar, simple to complex, concrete to 
abstract. l 

* Provide ample opportunity for practice and rep- 

etition. 
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° Progress at a comfortable pace for the learner. 


© Give timely feedback, provide accurate knowl- 
edge of results, 


* Reward successful behaviors. 

e. Monitor and control the environment. 

f. Reduce conditions that have a negative impact on 
learning; e.g., pain or discomfort, anxiety, fear, frus- 
tration, feelings of failure, humiliation or embar- 
rassment, boredom, time pressures. 


Evaluation 
1. Initial evaluation. 
a. Determine relevant previous achievement, learning 
skills. 
b. Utilize diagnostic tests. 
c. Determine aptitude/choice of learning approaches. 
2. Formative evaluation (diagnostic-progress assessment). 
a. Analyze what learning has occurred, what must still 
be learned. 
b. Institute appropriate changes/modifications in the 
teaching plan. 
3. Summative evaluation (outcome assessment). 
a. Assess attainment of learning objectives and con- 
tent/skills. 
b. Determine effectiveness of teaching materials/ 
methods. 
4. Sources: direct observation of behaviors, written and 
verbal feedback, formal checklists, questionnaires, 
pre- and post-tests. 


Documentation 
1. Provide a complete record of activities and outcomes 
to ensure accountability, continuity of care. Include 
a. Educational plan: objectives and activities. 
b. Progression and modification of the educational 
plan; document the need for change. 
c. Outcomes: document the learner's progress and 
attainment of the learning objectives. 


© 
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Review Questions 


(Answers to all Review Questions and Case Studies are found in Chapter 17) 


1. Differentiate between deductive and inductive reasoning. 


2. How might operant conditioning be used to shape behavior in a noncompliant patient with TBI? 
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> Study Tactics 


Approximately 2% of the NPTE, or a 
Total of 3-5 Questions, Will Focus on 
Research and Evidence-Based Practice 


Stick to Reviewing the 11 Concise 

Pages in This Chapter. Focus 

Specifically on the Following Terms 

and Concepts and Understand How to 

Interpret Their Values: 

e Evidence-based practice principles 

e Types of research such as descriptive, experimental, 
correlational, and epidemiological 

e Choosing or assessing an experimental design with 
consideration of controls and hypotheses. 


e Hierarchy of evidence (scientific rigor of research 
studies) 


e Normal distribution curve, mean, median, and mode 

e Standard deviation from the mean and other mea. 
sures of variance 

e Reliability (interrater, intrarater) 

e Validity—internal, content, construct 

e Types of research errors 

e Correlation coefficients 

e Analysis of variance, t-test, and chi-square 

e Measures of statistical significance (p-values) 

e Measures of Diagnostic Accuracy (sensitivity, specific. 
ity, and likelihood ratios) 

e Confidence intervals 

e Effect size 
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evidence: 


finition of EBP i 
The conscientious, explicit, and judicious use of current 
pest evidence in making decisions about the care of indi- 
vidual patients” (Sackett et al., 2000). 
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Clinical Decisions Are Based On 

1. The highest level of external clinical evidence available 
For example, systematic reviews with meta-analysis 
of multiple large, rigorously conducted, randomized 
controlled trials. 

2 Clinical expertise of the therapist; proficiency and 
judgment acquired through clinical practice, acqui- 
sition of clinical skills, and continued educational 
development. For example, the clinician accurately 
identifies the patient’s health status and needs, and 
the risks and benefits of potential interventions. 

3. Patient values: values and unique qualities (prefer- 
ences, concerns, expectations) are identified and inte- 
grated into clinical decisions. 


EBP Is a Four-Step Process 
(See Table 16-1) 


Electronic Medical Databases Can 
Be Used to Search for Current Best 
Evidence (See Table 16-2) 


‘Steps in Evidence-Based Practice 
Step 1 A clinical problem is ide research qt | ki ma DE 
defined and related to a clinical decision (e.g., what tests and measures have the best diagnostic utility, 


f 
f 


e The question is clearly 
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APTA Clinical Research Agenda 

l. Support, explain, and enhance physical therapy clini- 
cal practice by facilitating research that is primarily 
useful to clinicians. 


Clinical Practice Guidelines (CPGs) 

1. Systematically developed statements to assist clini- 
cians and patients in decisions about appropriate 
courses of action. 

2. CPGs are developed through a combination of cur- 
rent best scientific evidence (e.g., systematic research 
and meta-analysis), expert judgment, and analysis of 
patient preferences combined with outcome-based 
guidelines. 

3. Guidelines issued by professional groups and govern- 
mental agencies are developed by expert consensus. 

a. APTA currently has a program to assist CPG devel- 
opment, resources, and a submission/acceptance 


process. 


Clinical Prediction Rule (CPR) 

1.A combination of clinical findings that have statisti- 
cally demonstrated meaningful predictability in guid- 
ing clinical decision-making. 

2. A mathematical, evidence-based tool that can be used 
to assist clinicians in determining a diagnosis (diag- 
nostic CPRs), prognosis (prognostic CPRs), or inter- 
vention (prescriptive CPRs). 

3. Combined with clinical expertise and patient prefer- 
ence to improve overall quality of care. 


ntified, and an answerable research question is formulated. 


have the most success with particular patient classifications). 


| ici tions 
| oa a Pe ah fy the target of the literature search. 


e The question is focused to clari 


hed A systematic literature review is conducted and the 
© Sources of evidence may include books, journals, 

e Stronger sources of evidence include a 
Medical Databases and Resources (Tab 
è Articles are selected that are most likely to p 


le 16-2). 


systematic review using an e 


rovide valid results 


best evidence is collected. 


clinical protocols, or colleagues. 


lectronic search of the medical literature; see Electronic 


(e.g., randomized controlled trials [RCTs]). 


ah The research evidence is summarized and critically analyzed. 


è The type (design) of the study is identified. 


© Study methods are identified (e.g., Were oe 


Were all patients who entered the trial ie 
* Statistical methods and analysis are identified (e.g. 
clinically meaningful?). he 
The research evidence is synthesized and ap 
è Best evidence is available and applied toc 


Step 4 


plied to clinical practice. 
linical practice using 


‘ate samples of patients used? What are the inclusion and exclusion criteria? _ 
ite oe Le and attributed at the conclusion of the study?). 
Are results presented clearly? Are they statistically significant? Are they 


clinical decision analysis. 


dada 94L 49ideuy 
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Table 16-2 


Electronic Medical Databases and Resources 
PubMed 


ia 


e US National Library of Medicine's search service to Medline and Pre-Medline (database of medical and biomedical research) | 


| http://www.ncbi.nlm.nih.gov/pubmed/ 
| Cochrane Database of Systemic Reviews (Cochrane Reviews) 


| 


© Database of systematic reviews of RCTs; primary source for clinical effectiveness information 


| http://www.cochrane.org/reviews 
| Physiotherapy Evidence Database (PEDro} 


© Database of physical therapy RCTs, systematic reviews, and evidence-based clinical practice guidelines 


http://www.pedro.fhs.usyd.edu.au/index.html 

ERIC 

e Database of education research 
https:/ /eric.ed.gov/ 

CINAHL 

© Database of nursing and allied health research 
http:/ /www.cinahl.com 

Ovid 

© Database of health and life science research 
http:/ /www.ovid.com 


APTA Evidence-Based Practice Resources 


e Provides APTA members easy access to journals and other resources relevant to clinical practice 


Physical Therapy Outcomes Registry 

(APTA) 

1.An organized system for collecting data to evaluate 
patient function. 

2. Includes clinically relevant measures for the popula- 
tion of patients receiving physical therapy services. 
3.Use of standardized outcome measures improves 
practice (patient outcomes, patient satisfaction, PT 
clinical decision-making), informs payment for phys- 

ical therapy services, and promotes research. 


Research Is Conducted in Academic 

and Clinical Settings 

1.The research question/proposal is developed and 
submitted for ethical approval (Institutional Review 
Board) and funding (Grants through Private, Public, 
or Government Agencies). 


> Research Design 


https: //www.apta.org/patient-care/evidence-based-practice-resources 


2.The research study is conducted. 


3. The research data is analyzed and reported (i.e., pres- 
entation and written publication). 


Research Evidence Is Incorporated into 
Clinical Practice 


1. Steps: see Table 16-1. 
2. Sources: evidence is presented in publications, web- 
sites (Table 16-2), discussion groups, presentations. 
3. Changes in clinical practice are based on consulta- 
tion with the patient, to arrive at a determination of 
which option best suits the patient (a client-centered 
approach). 

4. Physical therapists must exercise good clinical judg- 
ment in determining applicability of the reseaf 


results to the specific patient (i.e, similarity to the 
research group). 


Common steps in research design include development 
of a problem statement, formation of a research ques- 
tion, collection and analysis of data, interpretation of 


results, and discussion of the relationship of findings to 
existing body of evidence. 


Variables — 


General Concepts 


1. Independent variable: a variable that stands pa 
and isn’t changed by any other variables being vat 
sured (e.g., age and time) in an experiment. the 
able that is being manipulated. 


| ariable: the variable that į 
, pependent var lat is being studi 
“ nd measured; in an experiment, it changes when i 
independent variable is manipulated (eg, how tall 
you are at different ages). 


Levels of Measure 
types (See Table * 


| Variables may be categorical or continuous, 

a. Categorical variables are categorized according to 
a trait or characteristic that does not have inherent 
numerical value. Categorical data include nominal 
and ordinal scales, 

e Nominal scale: classifies variables or scores into 
two Or more mutually exclusive categories based 
on a common set of characteristics; the lowest 
level of measurement (e.g., subjects are classified 
by sex, race, or ethnicity). 

ə Ordinal scale: classifies and ranks variables or 
scores in terms of the degree to which they pos- 
sess a common characteristic. 

o Intervals between ranks are NOT equal (e.g. 
visual analog pain scale; manual muscle test 
grades of normal, good, fair, poor, trace, zero). 


Examples of Statistical Analyses Accor 
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b. eae variables measure a characteristic with 
erent numerical value. Continuous data include 
interval and ratio scales. 

° Interval scale: classifies and ranks variables or 
scores based on predetermined equal intervals. 

o Does not have a true zero point (e.g. tempera- 
ture scales (Fahrenheit or Celsius), IQ test with 
scores ranging from 0-200). 

° Ratio scale: classifies and ranks variables or scores 
based on equal intervals and a true zero point. 

o The highest, most precise level of measure- 
ment; equal intervals and true zero point (e.g, 
range of motion, scales for weight, force pro- 
duction using a dynamometer). 


Types of Research 

1. Biomedical research can be described by the time- 
frame used to collect data (cross-sectional, retrospec- 
tive, or prospective) and/or by the goal of the research 
design (to describe, associate, predict, or compare 
phenomena). 


Research Type by Time Frame 
1. Cross-sectional Research 
a. Data are collected on an individual or groups of 
individuals at a single point in time. 


ding to the Study’s Purpose and the Data's Level of Measurement 3 


| : ) 
Describe" Nominal Frequency, Percentage 
i ian, Mode, Range i ee 
ete We estas sidan Deviation, Skew and Kurtosis of the Distribution | 
thes i , Phi coefficient, point biserial, rank biserial | 
ae pe a. Rank Order or Kendall's Tau Correlations 
ae, /Ratio Pearson's Product Moment Correlation 
Predict cia istic Regression, Discriminant Analysis 
l | a a mat Regression, Multiple Regression 
Compare : Chi Square 
Nominal Si gE ; rear? Chi Square; Paired: McNemar Test 
tee iwo groups: Independent: Chi Square; Paired: Cochran's Q 
Mort hen Iwo gro ET Whitney U; Paired: Wilcoxon Signed Rank 
Two groups: Independent: Mann t Kruskal-Wallis; Paired: Friedman ANOVA 
Ordinal g roups: Independent: Kruskal-Wallis; Pai : Fri n 
More than TOP ndent: t-test; Paired: Paired t-test; Statistical Control: ANCOVA 
Interval/Ratio ne pE ee AER In . ANOVA; Repeated Measures: Repeated Measures 
re 


) 
ANOVA; 
Nonaine! Statistical Control: ANCOVA 


‘rank ordering, no spacific intervals beiween ranks 


Teng Onk ordered on a scole shat hos equal 

; sofitics used for lower levels of measurement SO e] of 
KaTy he correct corelañon stoic to use depends on l ey, 
| kom table prepared by Nina Coppens, PhD, RN, Universiv 


i that scale 
itiarvaj. ; - tervals) between points on 
Ratio, talves rank ordered on a scole thot has equal distances INT poini 


ring be used at higher levels of measuromer 
measurement 


Massachusetts, Lowell 


of both variables of interest 
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2. Retrospective Research 


a. Individuals or groups of individuals are enrolled in 


i ing the 
the study at a particular timepoint or follow 
ereat of a target event and historical data are 
collected; the study proceeds backwards in time. 
Data are typically collected from subject interview 


or review of records. 
3, Prospective Research 
a. Individuals or groups of individuals are enrolled 
in the study at a particular timepoint and followed 
forward in time to determine if a particular out- 


come occurs. 


Research Type by Research Goal 
1. Descriptive Research 
a. Involves collecting data about conditions, atti- 
tudes, or characteristics of subjects or groups of 
subjects. 
b. Determines and reports existing phenomena. 
c. Data collection: typically done through question- 
naire survey, interview, or observation. 
e Permits classification, identification. 
e Data can be used for prediction, decision-making. 
d, Examples of descriptive research. 

e Case studies or clinical reports: in-depth investi- 
gation of an individual, group, or institution. 

e Developmental research: studies of behaviors 
that differentiate individuals at different levels of 
age, growth, or maturation. 

e Longitudinal studies: differentiate changes in an 
individual or group of individuals over time (e.g., 
disease progression), 

e Normative research: investigates standards of 
behavior, standard values for given characteristics 
of a sample (e.g., gait characteristics), 

e Qualitative research: seeks to understand concepts, 
opinions, or experiences related to social phenom- 
ena and complex human behavior. 

o Utilizes people's own written or spoken 
words, behaviors through interview or obser- 
vation. 

o Develops concepts, insights, and understand- 
ing from patterns in the data; uses inductive 
reasoning. 

o Emphasis is on understanding of human expe- 
rience (e.g., holistic view of people and set- 
tings). 

2. Correlational Research 
a. Attempts to determine the presence and magnitude 
of relationships or associations between two or 
more variables. 
b. Describes or predicts relationships among vari- 
ables without active manipulation of the variables, 
c. Limitations. 

e Measures degree of association, not level of agree- 

ment between variables. 


e Cannot establish cause-and-effect relationship, 
e May fail to consider all variables that contribute 
to a piian ip. EP. 
n a study is attempting to find the pr 
d. yes agnitude of a relationship between Morr 
the statistic of interest Is the correlation Coefficieny 
Correlation coefficients range from -1to+}, ` 
o If the correlation is >0, the variables are Positively 


correlated. | | 
ə if the correlation is 0, the variables are no, 


related. 
o If the correlation is <0, the variables are inversely 


related, 
o The closer the correlation is to +1 or -1, the 
stronger the association between the variables 
When a study is attempting to predict the occur. 
rence of one variable from another variable, the 
statistics of interest are the regression equation and 
the coefficient of determination. 

e The regression equation predicts how much the 
dependent variable will change given a specific 
change in the independent variable. 

e The coefficient of determination is the square of 
the correlation coefficient. It describes how strong 
the linear relationship between the variables is 
(eg. how accurately changes in the independ- 
ent variable predict changes in the dependent 
variable). 

f. Examples of correlational research. 

e Retrospective: investigation of data collected in 
the past. Prospective: recording and investigation 
of present data. 

° Descriptive: investigation of several variables at 
once; determines existing relationships among 
variables. 

° Predictive: useful to develop predictive models. 

3. Experimental Research 

a. Attempts to define a cause-and-effect relationship 
through group comparisons. 

b. Alleged cause or treatment (the independent var- 
able) is manipulated. 

c. Effect or difference (the dependent variable) is 
determined. 

d. Designs, 


$ True experimental design: includes random 
assignment into experimental group (receive 
treatment) or control group (no treatment). All 

A — experiences are held similar. 
Cohort design: quasi-experimental design sub- 
jects are identified and followed over time 
changes/ Outcomes following exposure to an inter” 
vention; lacks randomization, may or may not 
have a control group. | 

a Within-subject design (repeated measures): 
subjects serve as their own controls: m2 


assigned to treatment or no treatment bl 


o Between-subject design: comparisons 
between groups of subjects. 

ə Single-subject experimental design: involves 
sample of one with repeated measurements ina 
design phases. Single-subject designs include- 

o A-B design: involves two phases, a pretreatment 
or baseline phase followed by an intervention 
or treatment phase. 

o A-B-A design (multiple baseline design): 
involves three phases—a baseline phase and A 
treatment phase, followed by a second baseline 
phase. 

o A-B-A-B (multiple baseline, multiple treat- 
ment): includes baseline, treatment, and addi- 
tional baseline and treatment phases. 

e Factorial design: refers to the number of inde- 
pendent variables utilized (eg., single factor, 
multifactor). 

4. Causal-Comparative Research 

a. Attempts to define a cause-and-effect relationship 
through group comparisons. 

b. Ex post facto research: the cause or independent 
variable has already occurred; cannot be manipu- 
lated (e.g., gender) or should not be manipulated 
(e.g., type of brain injury). 

c.Groups are compared based on the dependent 
variable. 

5. Epidemiology 

a. The study of disease frequency and distribution in 
a community. 

b. The science concerned with examining and deter- 
mining the specific causes of health problems and 
interrelationships of factors. 


made 


General Concepts | 
LA hypothesis is a tentative and testable explanation 
of the relationship between variables; the results of 
an experiment determine whether the hypothesis 1s 

accepted or rejected. E 

2- Null hypothesis: states that no relationship exists 

een variables, a statistical hypothesis; any rela- 

tionship found is the result of chance oF sampling 
error. 

a. The null hypothesis is rejected; meaning that a sig- 
nificant difference was observed between 8? oups OF 
treatments. 

È The null hypothesis is accepted; me 
significant difference was observed between 

3 OF treatments. 


aning that no 
groups 


‘Research hypothesis: states that 4 aun 
€en variables exists and manipulating k the 


dent variable will bring about a chang® a 
ent variable. 
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~ fs t nondirectional or directional. Nondirec- 
bie aoe predict that the dependent vari- 
ae i oe when the independent variable 
may ges, but do not specify if the change will be 
increase or a decrease in magnitude. Directional 
theses predict that the change will occur in a 
specified direction (increase or decrease). 


Pe s 


oy 


Selection of Sample 

1. The selection of individuals for a study from a popu- 
lation. The sample represents the larger group from 
which they were selected. 

2. Random: all individuals in a population have an 
equal chance of being chosen for a study. 

3. Systematic: individuals are selected from a popula- 
tion list by taking individuals at specified intervals 
(e.g., every tenth name). 

4. Stratified: individuals are selected from a population 
from identified subgroups based on some predeter- 
mined characteristic (e.g., by height, weight, or gender). 

5. Double-blind study: an experiment in which the 
subject and the investigator are not aware of group 
assignment. 

6. Effect size: the size (quantity, magnitude) of the dif- 
ferences between sample means; allows a statistical 
test to find a difference when one really does exist. 

7. Generalizability: the degree to which a study's find- 
ings based on a sample apply to an entire population. 


ae = . 
Instrumentatic 


Selection 

1. Instruments are chosen with established validity and 
reliability. 

9. Gold standard: an instrument with established valid- 
ity can be used as a standard for assessing other 


instruments. 


ai = = a 
Informed Cor 


eneral Concepts as 
a document that includes consent of an individual 


prior to participation in a study with full disclosure of 
risks and benefits; ethical disclosure. 


2, Components. 
a. Information 


lace. 7 
b 5 Feks to the individual and what will be done 


to minimize the risks. 
c. Possible benefits. 
d. An ethical disclosure. 


about the general nature of what is to 


) 
> 
Q 
y 
we 
®© 
P. 
=> 
0) 
IL 
WW 
U 


38  TheraryED ° Research and Evidence-Based Practice 


Jete rmining 1 i he oT 
f Research — 


>ontrol 

The researcher attempts to remove the influence of 
any variable other than the independent variable in 
order to evaluate its effect on the dependent variable. 

a. Control group: the group in a research study that 
resembles the experimental group, but which does 
not receive the new or different treatment (e.g. 
treated as usual); provides a baseline for interpreta- 
tion of results. 

b. Experimental group: the group in a research study 
that receives a new or novel treatment that is under 
investigation. 

c. Intervening variable: a variable that alters the rela- 
tionship (intervenes) between the independent and 
dependent variable; may not be directly observable 
or easy to control (e.g., anxiety). 

e Ifthe presence of the intervening variable is known, 
its presence and magnitude can be recorded, mak- 
ing it a control variable. 

è If the presence of the intervening variable is not 
known or its presence and magnitude are not 
recorded, it may become a confounding vari- 
able and make the true nature of the relationship 
between the independent and dependent vari- 
ables difficult to identify or understand. 


Validity 
1.The degree to which a test, instrument, or proce- 
dure accurately measures what it is supposed to or 
intended to measure. 
. Types. 

a. Face validity: the assumption of validity based 
on the appearance of an instrument as a reason- 
able measure of a variable; may be used for initial 
screening of a test instrument but psychometrically 
unsound. Poorest form of validity. 

b. Internal validity: the degree to which the observed 
differences on the dependent variable are the direct 
result of manipulation of the independent variable 
and not some other variable. 

c. External validity: the degree to which the results are 
generalizable to individuals (general population) 
or environmental settings outside of the experi- 
mental study. 

d. Content validity: the degree to which an instru- 
ment measures an intended content area. 

° Determined by expert judgment. 

° Requires both item validity and sampling validity, 

Concurrent validity: the degree to which the scores 

on One test are related to the scores on another cri- 

terion test with both tests being given at relatively 


similar times; usuall involv j 
aara, y es comparison to the 


f. Predictive validity: the degree to which a test 
to predict future performance. 

g. Construct validity: the degree to which a t 
sures an intended hypothetical abstract 
(non-observable behaviors or ideas), 


IS able 


est Mea. 


concep 


Threats to Validity 

1, Sampling bias (selection bias): the researcher into. 
duces systematic sampling error (e.g., a sample of con. 
venience) (the use of volunteers or available groups) 
instead of random selection of subjects, 

2. Failure to exert rigid control over subjects and condi 
tions: intervening variables interact with the depen. 
dent variable (e.g. in a longitudinal pediatric study, 
the outcome is due to the maturation of the child 
rather than the treatment intervention). 

3. The administration of the pretest influences scores on 
the post-test (e.g, a learning effect occurs as a result 
of taking a test). 

4. The measurement instrument is not accurate, the test 
does not measure the characteristic it purports to 
measure (e.g., muscle strength, not motor control), 

5, Pretest-treatment interaction: subjects respond differ- 
ently to the treatment because of the pretest. 

6. Multiple treatment interference: more than one treat- 
ment is being given to the subjects at the same time; 
or carry-over effects from an earlier treatment influ- 
ence the results of a later treatment (e.g., effects of 
ultrasound following application of a hot pack). 

7.Experimenter bias: expectations of the researcher 
about the expected outcomes of the study influence 
the results of a study. 

8. Hawthorne effect: the subject's knowledge of participa- 
tion in an experiment influences the results of a study. 

9. Placebo effect: subjects respond to a sham treatment 
with positive effects (e.g., taking a sugar pill instead of 
an experimental drug results in a change). 


Reliability 

1. The degree to which an instrument measures a phe- 
nomenon accurately, dependably, time after time 
and without variation. 

a. Interrater (intertester) reliability: the degree to which 
two or more independent raters can obtain the samé 
rating for a given variable; the consistency of mult: 
ple raters. 

b. Intrarater (intratester) reliability: the degree tO wh 4 
one rater can obtain the same rating for a given vė 
able on multiple measurement trials; an individual 
consistency of rating. 

c. Test-retest reliability: the degree to which the et 
on a test are stable or consistent over time; 4™ n 
sure of instrument stability. 

d. Split-half reliability: the degree of agreement weit 
a test is split in half and the reliability of the aft 
half is compared to the second half: a measure ° 
internal consistency of an instrument. 


reats to Reliability 
s of measurement: random errors or systematic 
pa rs (e.g. repeat measurements of blood pressure may 
vary as a result of physiological changes) (fear, anxiety). 


| ment among expert judges on what is observed 
or what is done (e.g., scoring of a perceptible sign or 
symptom is the same) regardless of who is observing 
the phenomena (e.g., licensure exam). 
Subjectivity 
1. Refers to a testing format that may differ depending 
upon the person grading the test (e.g., figure skating 
judging). 


Testing Diagnostic Accuracy 

1. Sensitivity: a test's ability to correctly identify the 
proportion of individuals who truly have a disease 
or condition (a true positive). 

2. Specificity: a test's ability to correctly identify the 
proportion of individuals who do not have a disease 
or condition (a true negative). 

3. Predictive value: a test's ability to estimate the likeli- 
hood that a person will test positive (or negative) for 
a target condition. 

4. True positive: individuals are correctly identified as 
having the target condition. 

5. True negative: individuals are correctly identified as 
not having the target condition. 
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6. False positive: individuals are identified as having 

the target condition when they do not. 

7, False negative: individuals are identified as not hav- 
ing the target condition when they do. 

8. Both sensitivity and specificity are expressed as 
values between 0 and 1. Values very close to 1 are 
ideal. 

9. Sensitivity and specificity values may be combined 
to obtain a likelihood ratio, used to determine how 
much the test influences identification of a condi- 
tion or limitation in function. 

10. Sensitive tests help to rule out a condition when the 
test is negative and the condition is not present— 
this can be remembered by the acronym SnNOut 
(Sensitive Negative Rule Qut). 

11. Specific tests help to rule a condition in when the 
test is positive and the condition is present—this 
can be remembered by the acronym SpPIn (Specific 
Positive Rule In). 


Responsiveness 

1. Used to determine if a measure is able to reflect mean- 
ingful change in status. 

2.Minimal detectable change (MDC): the smallest 
amount of change in a measurement that exceeds the 
measurement error of the instrument; reflects a true 
change in status. 

3. Minimally important clinical difference (MCID): is 
the smallest difference in a measured variable that 
signifies a clinically important change in status. 


ae Data Analysis and Interpretation 


Purpose: Summarize and Describe 
Data 


Measures of Central Tendency: 
Stermination of Average or 
Ypical Scores 
"Mean: the arithmetic average of all scores (X). 
à. Add all scores together and divide by the number 
Of subjects (N). 
' a © Most frequently used measure of central ten- 
LM “ncy; appropriate for interval or ratio data. a 
an: the midpoint, 50% of scores are above 


edian and 50% of scores are below; appropriate for 
3 v Tdinal data, 
“Mode; the m 


appropti- 


ost frequently occurring Score 
inal data. 


Measures of Variability: 
A Determination of the Spread 
of a Group of Scores 
1. Range: the difference between the highest score and 
the lowest score. 
2. Standard deviation (SD): a determination of variabil- 
ity of scores (difference) from the mean. | 
a. Subtract each score from the mean, square each dif- 
ference, add up all the squares, and divide by the 
number of scores. Si 
b. The most frequently used measure of variability. 
c. Appropriate with interval or ratio data. 
3, Normal distribution: a symmetrical bell-shaped curve 
indicating the distribution of scores; the mean, median, 


ode will be similar. 
fait the scores are above the mean and half the 


scores are below the mean. 
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n, within one standard 


cores are near the mea 
Saiid % of scores fall within 


deviation; approximately 68 
-1 or +1 SD of the mean. 
Frequency of scores decreases 


mean. , 
e Approximately 95% of scores fall within 


SD of the mean. om 
e Approximately 99% of scores fall within -3 or +3 


SD of the mean. 

d. Distribution may be skewed (not symmetrical) 
rather than normal: scores are extreme, clustered at 
one end or the other; the mean, median, and mode 
are different. 

4. Percentiles and quartiles: describe a score’s position 
within the distribution, relative to all other scores. 

a. Percentiles: data are divided in 100 equal parts; 
position of score is determined. 

b. Quartiles: data are divided into four equal parts 
and position of score is placed accordingly. 


farther from the 


~2 or +2 


Inferential Statistic 


Purpose 
1. Help determine how likely the results of a study of a 


sample can be generalized to the whole population. 


Concepts 
1. Standard error of measurement: an estimate of expected 
errors in an individual's score; a measure of response 
stability or reliability. 
2. Tests of significance: an estimation of true differences, 
not due to chance; a rejection of the null hypothesis. 
a. Probability levels are associated with inferential 
analyses. Alpha level: preselected level of statistical 
significance, 

e Most commonly set at 0.05 or 0.01; indicates that 
the expected difference is due to chance (eg, 
at 0.05, only 5 times out of every 100 or a 5% 
chance) often expressed as a value of P. 

e Allows rejection of the null hypothesis: there 
are true differences on the measured dependent 
variable. 

b. Degrees of freedom: based on number of subjects 
and number of groups; allows determination of 
level of significance based on consulting appropri- 
ate tables for each statistical test. 

c. Errors. 

e Standard error: expected chance variation among 
the means, the result of sampling error. 

° pe I error: the null hypothesis is rejected by 
ae ee, vie ie me (eg., the observed 

ores is concluded to 


b 3 : 
A fas different when the difference is due to 


rror: the null hypothesis is not rejecte d 
the researcher when it is false (e.g., the obserye 
difference in the means of scores is concluded tg 
be due to chance when the difference is real). 

ə Statistical Power is the ability to observe a differ. 
ence in the tested sample when a real difference 
exists in the population. | 
o Increasing sample size, increasing the effen 

size, increasing the alpha level, and decreas; 
observed variance will increase statistical power 
and decrease the occurrence of Type I and Type 


[I errors. 


e Type lle 


Correlational Statistics 
1. Used to determine the relative strength of a relation- 


ship between two variables (e.g. compare progres. 
sion of radiologically observed joint destruction in 
rheumatoid arthritis and its relationship to demo- 
graphic variables [gender, age], disease severity, and 
exercise frequency). 

2.Pearson product-moment coefficient (r): used to 
correlate continuous data with underlying normal 
distribution on interval or ratio scales (e.g., the rela- 
tionship between proximal and distal development in 
infants is examined). 

3. Spearman's rank correlation coefficient (r, or Spear- 
man’s rho): a nonparametric test used to correlate 
ordinal data (e.g., the relationship of verbal and read- 
ing comprehension scores is examined). 

4. Point biserial correlation: one variable is dichoto- 
mous (nominal) and the other is ratio or interval 
(e.g., the relationship between elbow flexor spasticity 
and side of stroke [left or right] in stroke patients is 
examined), 

5. Rank biserial correlation: one variable is dichoto- 
eed ns (nominal) and the other is ordinal (e.g. the 
relationship between gender and functional ability is 
examined). 

6. atone both variables are dichotomous (nom- 
‘§., the relationship between sex and eye color 
is examined), 

fi ae coefficient (ICC): a reliability 

8, Strength ofr mae on an analysis of variance. 

ba onships. 
CAA e 4 increases, so does variable Y. 
ability >0.75 
. ea reliability = 0.50 to 0.75 
Asi iability <0.50 
oon correlations range from -1 to 0: indicate 
a variable X increases, variable Y decreases; 

T ariei the 
degree that ahaa ce oper resentati S o to 
another variable in one variable is attributa 


r petermined by squaring the correlation coefficient 
eg a correlation coefficient of 0.70 means that 
the coefficient of determination is 49%), i.e., a lin- 
ear relationship between the variables can be deter- 
mined with 49% accuracy. 


Linear Regression 

1. Used to determine the relationship between two vari- 
ables as a basis for prediction. 

} An examination of two continuous variables that are 
linearly correlated. The variable designated X is the 
independent or predictor variable. The variable desig- 
nated Y is the dependent or criterion variable. 

3, The purpose is to generate an equation that relates X 
to Y, such that if given values of X, Y can be predicted 
(eg, blood pressure [Y] is examined by age [X]) 


1. If examining for relationships (correlations): 
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answers the question: Can systolic blood pressure be 
Predicted from age? 

4. E Figure 16-1 for determining appropriate statistical 
ests. 


Parametric Statistics 
1. Testing is based on population parameters; includes 
tests of significance based on interval or ratio data. 
2. Assumptions, 
a. Á normal distribution exists in the population studied 
of the variable measured, or distribution is known. In 
a large, representative sample, the assumption of nor- 
mal distribution is probably met. 
b. Random sampling is performed. 
c. Variance in the groups is equal. 


Are there only two variables? 


No 
Are the data ranked? 
0 Yes 


N 


One variable predicted 
from others? 


Discriminant function Multiple correlation 


One dependent 
variable? 
Partial correlation Dependent variable Kendall’s coefficient Kendall’s multiple tau 
continuous? (interval data) 


Are the data frequency counts? 
(nominal or categorical data) 


No Yes 
Are data ranked? ; 
Kendail’s tau 
Spearman's rho 


Are both continuous? 


Pearson's r 


2. If examining for differences between groups: 
Are there only two groups? 


No 
lf more than two groups, 
are the groups related? 
No | Yes 


Are the data Are the data 
frequency counts? frequency counts? 


Yes 
If only two groups, 
are the groups related? 
Yes 


No 
Are the data Are the data 
frequency counts? frequency counts? 


= an C 
ra daa ma : 
| mo Seen 
Se Mann Whitney U || Correlated T-Test 
=) Cor [one] Spa 
2 tion | [ti 


Fig Ure 16-1 

follow fl 

Adapte jue diagram to the right with 
from materials prepared by Dr. L Zaichkowsky, 


Flow diagram for determining 
yes answers, follo 


appropriate statistical tests. 
w flow diagram to the left with no answers 
Boston University 
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3. T-test: a parametric test of significance used to compare 
two independent groups created by random an 
ment and identify a difference at a selected probability 
level (e.g., 0.05). ; 
a. shay reece samples: compares the dif- 

ference between two independent groups (e.g. a 

test to determine whether an intervention [a new 

hand splint] improves the function of patients with 
rheumatoid arthritis). 

b. T-test for paired samples: compares the difference 
between two matched samples (e.g, Does therapy 
improve function in siblings with autism?). 

e One-tailed t-test: based on a directional hypothe- 
sis; evaluates differences in data on only one end 
of a distribution, either negative or positive (e.g. 
patients who receive a certain treatment exhibit 
better rehabilitation outcomes than those who 
do not). 

e Two-tailed t-test: based on a nondirectional 
hypothesis; evaluates differences in data on both 
positive and negative ends of a distribution; tests 
of significance are almost always two-tailed (e.g., 
either group of patients [treatment or control] 
may exhibit better rehabilitation outcomes). 

c. Inappropriate use of t-tests: use of a t-test to com- 
pare more than two means within a single sample 
(e.g., three modes of exercise are compared within 
a single sample). 

4. Analysis of variance (ANOVA): a parametric test used 
to compare three or more independent treatment 
groups or conditions at a selected probability level. 

a. Simple (one-way) ANOVA: compares multiple 
groups on a single independent variable; e.g., three 


sets of post-test scores (balance scores from a g l 
ance Master) are compared from three differen 
categories of elderly: young elderly (65-74); old 
elderly (75-84); and old and frail elderly (>85), 
b. Factorial ANOVA (multifactorial) compares multi. 
ple groups on two or more independent Variables 
(e.g, two groups of injured patients [those with 
severe ankle sprain and moderate ankle sprain] ang 
a control group are compared for muscle activation 
patterns and sensory perception in each limb), 


5, Analysis of covariance (ANCOVA): a parametric tes, 


used to compare two or more treatment groups or 
conditions while also controlling for the effects of 


intervening variables (covariates) (e.g, two groups 
of subjects are compared on the basis of gait param- 
eters using two different types of assistive devices), 
subjects in one group are taller than subjects in the 
second group; height then becomes the covariate that 
must be controlled during statistical analysis. 


Nonparametric Statistics 

1. Testing is not based on population parameters; includes 
tests of significance based on ordinal or nominal data. 

2. Used when above parametric assumptions cannot be 
met. 

3. Less powerful than parametric tests, more difficult to 
reject the null hypothesis (e.g., can be used with small 
sample and with ordinal or nominal level data). 

4. Chi-square test: a nonparametric test of significance 
used to compare data in the form of frequency counts 
occurring in two or more mutually exclusive catego- 


ries (e.g., subjects are asked to rate treatment prefer- 
ences). 


b> Evaluating the Evidence: Levels of 


Evidence and Grades of Recommendation 


Systematic Review (SR) 
1.SR je a type of literature review in which the primary 
studies are summarized, critically appraised, and sta- 
tistically combined. i jis 
2. Usually quantitative in nature (RCTs) wi j 
l l with s 
inclusion/exclusion criteria. i sai 
3. eanais is a statistical analysis that combines 
e results of multiple conceptually similar scientific 


studies; results in a high isti 
. er statistical power 
robust findings, j So 


2. Comparison is ma 


nenupunized Controlled Trial (RCT) 
IS an experimental study in which participants 
are randomly assigned to either an experimental os 


C ° . * 
ontrol group to receive different interventions OF 4 
placebo. 


Cohort Study 


l. 
A eonan study is a prospective (forward-in- 
R STUP Of participants (cohort) with a si 

on Is followed for a defined period of time. 


de to a matched group that 
ton. 


time) 
milar 


not have the condi 


Evaluating the Evid 
idence: Levels of Evidence and Grades of Recommendation 
ong eneity/Heterogeneity 


ity: an SR free of variations i i L —_ 
|, Homogeneity ons in the direc. evels vidae 
jons and degree of results between individual studies of Evider 


, Heterogeneity: an SR with variations, Grades (See Table 1 6-4) 
1. Includes criteria to determine the level of evidence 
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se-Control Study and the ‘ i 
f retrospective (backward-in-time) study, 2. Level I is bai 6 the Hike se la d 
3 A group of individuals with a similar condition (dis- Level V is the lowest level of evidence. z 
ease) is compared with a group that does not havethe 3-Grades are used when evaluating interventions 
condition to determine factors that may have played and supporting action statements for best practice 
a role in the condition. (CPGs). 


4. Synopses of CPGs are presented in individual chapters. 
Case Report Study 


1, A type of descriptive research in which only one indi- 
vidual is studied in depth, often retrospectively. 


—_—— a 


‘Levels of Evidence and Grades of Recommendation 
LEVEL DESCRIPTION 


l Evidence is based on SR of high-quality RCTs (or meta-analyses) with adequate size to ensure low risk of bias, substan- | 
tial agreement of size and direction of treatment effects; or individual RCT with narrow confidence level, treatment | 
effects precisely defined, and low risk of bias; prospective studies. | 


l Evidence is based on SR lesser-quality RCT (e.g., too small to provide Level | evidence) weaker diagnostic criteria and 
| reference standards, improper randomization; <than 80% follow-up of subjects enrolled in study or SR of cohort 
| studies with homogeneity; prospective studies. 
M Evidence is based on SR of nonrandomized, controlled cohort studies or individual case-control study; retrospective 
| studies. 


N Evidence is based on case series studies and poor-quality cohort or case-control studies (comparison groups not | 
adequately defined, exposures and outcomes not measured objectively, lack of control for confounders, insufficient 


follow-up— cohort studies only). 
té Evidence is based on expert opinion without critical appraisal, or based on physiology, bench research. 


STRENGTH OF EVIDENCE cae: —— | 
Strong evidence’ A preponderance of Level | and/or Level Il studies support the recommendation. This must include at least one | 
| tudy. Loo O R 
eee nce of Level Il studies support the recommendation. 


| b~ E ‘ : Gall ba : r nder a Bictt cece ee RE ee 
ta ees i single, high eae Il and IV studies, including statements of consensus by content a 


eee e eee 


‘Weck evidence A single Level Il study or a preponderance of 
experts, support the recommendation. Mise tee 
this topic that disagree on conclusions 


— 


_ The recommendation is based on these 


ee 


~Conflcting evidence Higher-quality studies conducted on 


m 
D 


we | rene: 


et 


— flicting studies. ————————— EEE era ERTE fr : 
e Theos —— from animal or cadaver studies, from conceptual models/ principles, or from basic 
| cal/ A preponderance of evidenc hie cole. 


ber tional sciences /bench research support 


experience of the guideline’s development team. 


opinion Best practice based on the clinical 
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| anaa nn adapted from Knee Pain sh Health from the Orthopedic Section 


| do Classification of Functioning, Disability, 
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(Answers to all Review Questions and Case Studies are found in Chapter 17) _ 


1. What is the difference between independent and dependent variables? 


| 
2. What is the significance of validity and reliability regarding a clinical test? What are the possible threats to 
each? 


3. What is the significance of sensitivity and specificity regarding a clinical test? 


4. From highest to lowest level of rigor, what is the hierarchy of evaluating and grading levels of evidence? 
Give an example of each. 


Answers to Chapter 
Review Questions 
and Case Studies 


| e Musculoskeletal Physical Therapy, 596 
e Neuromuscular Physical Therapy, 599 

; e Cardiovascular and Lymphatic Physical Therapy, 603 

e Pulmonary Physical Therapy, 605 

e Therapeutic Interventions, 607 

e Integumentary Physical Therapy, 609 

¢ Other Systems, 612 

e Pediatric Physical Therapy, 614 

e Geriatric Physical Therapy, 616 

¢ Therapeutic Modalities, 618 

e Functional Training, Equipment, Devices, and Technologies, 619 
e Safety and Protection, 620 

° Professional Responsibilities, 622 


e Teaching and Learning, 623 
° Research and Evidence-Based Practice, 624 
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Chapter 2, Appendix 2C 
Review Questions and Case Studies 


Musculoskeletal Physical Therapy 


1. Which motion at the glenohumeral joint has the greatest limitation if the diagnosis is adhe- 
sive capsulitis? 


© External rotation (capsular pattern). 


2. When considering the concave-convex rule, to which joints in the spine does the concave 
rule apply? 


© _ Every joint below the second cervical vertebra. Only the atlanto-occipital joint is convex. 


3. Which special test when applied to the ankle/foot is BEST used to identify ligamentous 
instability of the calcaneofibular ligament? 
©  Talartilt. 


4. What are the major differences in diagnostic characteristics and pattern of joint dysfunction 

between osteoarthritis and rheumatoid arthritis? 
Osteoarthritis is first manifested by changes in joint cartilage with eventual erosion to sub- 
chondral bone. All joints are not equally affected. The DIPs, PIPs, the CMC of the thumb, 
cervical and lumbar spine, hips, knees, and MTPs are the primary sites. 

QO Rheumatoid arthritis is an autoimmune disease that primarily affects the synovium. 
The synovium proliferates, dissolves collagen, and extends over the joint cartilage. There is 
persistent inflammation and systemic complaints such as morning stiffness, fever, and loss 


of appetite. Joints are affected in a bilateral symmetrical pattern. All joints including the 
spine and TMJ can be involved. 


5. Based on Clinical Practice Guidelines for Knee Ligament Sprain, which intervention has the 
strongest overall evidence for effectiveness? 
Therapeutic exercise, including NWB open-chain and WB closed-chain activities, is the most 
effective based on evidence when dealing with patients with knee instability and movement 
© coordination impairments. 


Other interventions, such as bracing, CPM, early intervention, etc., demonstrate moderate 
to weak evidence based on available studies. 


6. Following a total hip replacement, in the acute phase, which positions should be avoided in 
bed positioning and activities involving bed mobility? 


„A wedge should be used in positioning to prevent hip adduction. Hip flexion should not 
© exceed 90°. Adduction and internal rotation should be limited when moving in bed. 


7. For an anteriorly displaced articular disc at the TMJ, what is the primary joint mobilization 
technique? 


B If TMJ restriction is present, primary glide is inferior, which gaps the joint, stretches the 
capsule, and allows relocation of the disc. 


Case Study #1 


Patient Profile 


e Gender: Female 
e Age: 49 


Presenting Problem/Current Condition 


e Patient referred to outpatient physical therapy with a chief complaint of right-sided neck pain 

e Insidious onset upon waking up 3 days ago 

¢ Pain and numbness extending to right posterior forearm and dorsum of hand, occasionally 
extending to the 3rd digit 

e Arm weakness 


| Past Medical History 


e History of hypertension 
¢ Occasional headaches associated with neck pain 


Other Information 


* School teacher 
e Obese, BMI=34 
* Occasional consumption of alcohol 


1. What elements from the patient interview make a diagnosis of cervical radiculopathy most 
likely? 
Dermatomal paresthesia or numbness and myotomal muscle weakness is correct. Neck pain 
| © outlined in a narrow band that follows a dermatomal pattern is most suggestive of radiculopa- 
thy. History of myotomal weakness is a common finding associated with cervical radiculopathy. 


2. What are the most common findings in the clinical examination for patients with cervical 
radiculopathy? 
>) (+) ULTT, (+) Spurling’s test, (+) cervical distraction test, painful ROM is correct. These find- 
ings are part of a clinical prediction rule test cluster for diagnosing a cervical radiculopathy. 


3. What intervention is the BEST choice for reducing pain and improving function in acute 
cervical radiculopathy? 
© Mobilizing and stabilizing exercise is correct. There is consistent albeit weak evidence that 
Mobilizing and stabilizing exercises are effective in reducing pain and improving function in 
Patients with acute radiating (radicular) neck pain. Cervical collar and laser therapy are also 
recommended for acute radiating (radicular) neck pain based on current best evidence. 


4. During the patient interview, the therapist learns that the patient has rheumatoid arthritis. What 
Special test is most appropriate to determine if the patient has upper cervical spine instability? 
Sharp Purser test is correct. The Sharp Purser test assesses the integrity of the transverse liga- 
ment, which holds the dens (odontoid process) of the axis against the anterior arch of the 
atlas. The transverse ligament is also damaged in patients with rheumatoid arthritis. 
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Case Study #2 


Patient Profile 


e Gender: Female 


e Age: 68 


Presenting Problem/Current Condition 


Referred to physical therapy with a chief complaint of right posterior thigh/knee pain for the 
past 6 weeks 

e Onset after a long period of sitting during a train ride 

e Knee stiffness on waking in the morning that lasts for less than 30 minutes 

e Pain worsens with inactivity and improves with staying active 


Past Medical History 


e History of left knee replacement 2 years ago 


Other Information 


e DVT ruled out with Doppler ultrasound 
e Denies any neurologic symptoms or low back pain 


1. What elements from the patient interview make a diagnosis of knee osteoarthritis (OA) 
more likely? 


Knee stiffness upon first waking that lasts less than 30 minutes is correct. Pain associated 


© with knee OA typically occurs after waking up in the morning or a period of rest and lasts 
less than 30 minutes. 


2. What are most common findings in the clinical examination and dia 
patients with knee osteoarthritis? 


Hypomobile, painful joint; decreased joint space and osteo 


| ec phytes on radiographs i 
© Patients with knee osteoarthritis typically present with bony enlargement eE TN 
fusion, and decreased range of motion. Classic radiographic findings in OA Ea ales: 


phyte formation, joint space narrowing, subchondral sclerosis, and bone cysts 


gnostic imaging for 


3. What interventions offer strong evidence for reducing pai i 
*.* g pain and Im r * + e 
osteoarthritis? proving function in 


Therapeutic exercise (neuromuscular and functional exercises) is correct. There i 

O and consistent evidence that neuromuscular and functional training SENE : Is pon. 
reducing pain and improving function in patients with osteoarthritis. Effecti re effective in 
include isometric, isotonic, functional, and Propnioception/balance oa “tive interventions 
ports both supervised and home exercise interventions reises. Evidence sup- 


* 


Chapter 3, Appendix 3B 
Review Questions and Case Studies 


Neuromuscular Physical Therapy 


1. Which cranial nerves may play any role in vision? What findings are n l or ab I? 
. ormal or abnormal? 


CN II (Optic) | Optic-visual acuity or visual fields, pupilla trictic 
CN III (Oculomotor) Pupillary size, extraocular moven > e LRR E 
CN IV (Trochlear) Extraocular movement Pit 

P CN V (Trigeminal) Corneal reflex 
CN VI (Abducens) Extraocular movement 
CN VII (Facial) Ability to close eyes tightly (may be absent in Bell’s palsy) 


CN VIII (Vestibulocochlear) Nystagmus (secondary to brain dysfunction) 


ho 


. Following a CVA, what are the major considerations when examining the patient for 
perceptual deficits? 


Testing for visual field deficits such as homonymous or bitemporal hemianopsia. 
Examine for body scheme or image such as unilateral neglect or somatognosia. 

O Examine for spatial relations such as figure-ground, depth perception, vertical disorientation, etc. 
Examine for agnosia such as the inability to recognize familiar objects with an impaired 
sensory modality. 

Examine for apraxias such as dressing apraxias, agraphia, etc. 


3. When examining deep tendon reflexes, what is the score reported for an obligatory and 
sustained response? 
0 = absent reflex 
1+ = tone change but no movement 
() 2+ = visible movement of extremity 
3+ = exaggerated full movement of extremity 
4+ = obligatory and sustained movement lasting >30 seconds 
4. What are the characteristics in terms of communication, gait, tone, liars and respiratory 
function in a patient with late Parkinson’s disease (Stage IV Hoei an Ya 3 S 
Communication: dysarthria, hypophonia (low volume), masklike face, small writing. 
Gait: poverty of movement, festinating gait possible. 
© Tone: cogwheel rigidity. 
Balance: impaired postural reactions inc 
Respiratory function: decreased chest expans 
als and interventions upon recel 
| vestibular disorder? | 
substitution (visual, tactile) and compensa- 
s indicated. Later on, habituation training, 


n be implemented. 


luding trunk rigidity and lack of rotation. 
ion, decreased vital capacity. 


ving a referral for a 
5. What are the initial physical therapy go 
Patient recently diagnosed with a unilatera 


© Implement safety measures first. Teach puez 
tory strategies and provide an ambulatory sae 
eye and head exercises, and postural stability 


complete SCI at the C 
n acute care hospital. 


7 level has been admitted to a 


6. Following an MVA, a patient with a What are the components of the 


sex) facility after a lengthy stay a iat scle strength 
Physical therapist's initial examina’ , DTRs, sensation, mu 
p ı condition, mige 1O dardized test such as the FIM. 


© Vital signs, respiratory function, skin {ministration of a stan 
functional status, wheelchair skills, and a | fos 


7. What is the common pattern of fatigue in many patients with multiple sclerosis? 


High energy in early morning, followed by early afternoon fatigue and exhaustion, and 
© then some recovery by early evening, Thus, schedule these patients for morning interven- 
tion or consider this pattern for job or other ADL tasks. 


Case Study #1 


Patient Profile 


e Gender: Male 
© Age: 63 


Presenting Problem/Current Condition 


e Patient is referred to inpatient physical therapy secondary to a right ischemic stroke with left 
hemiparesis. 


e Patient was admitted to the hospital 3 days ago with an intense headache and left upper 
greater than lower extremity weakness. 
e Patient also exhibits neglect of the left side of their body. 


Past Medical/Surgical History 


e History of hypertension by 10 years 
e Bilateral knee osteoarthritis 
e Right knee arthroscopy with meniscal debridement 


Other Information 


e College basketball coach 
e Married and lives in a 2-story home 


1. Which of the following arteries is occluded and most closely associated with the patient's 
presenting symptoms? 
Middle cerebral artery (MCA) is correct. Middle cerebral artery strokes are characterized by 


O upper greater than lower extremity involvement. Non-dominant (typically right side) hemi- 
sphere MCA strokes also have a higher likelihood of neglect or perceptual deficits. 


2. What impairments and/or activity limitations are most consistent with the patient's present- 
ing symptoms and an acute right (nondominant hemisphere) MCA stroke? 
Inability to roll to the left side is correct. Secondary to the patient's left-sided neglect, they 
will not orientate or turn their head to the left. The patient will also have a flaccid left upper 
extremity and low tone in the left lower extremity, making it difficult to initiate and com- 
plete rolling to the left. Rolling to the left side must be done with caution and assistance. 
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3, When completing your initial evaluation 
cant neglect of the left side with complet 
and moderate hypotonia/weakness of th 
the BEST choice for improving this patient's function? 


on this patient you determine they have signifi- 
e paresis/sensory loss of the left upper extremity 
e left lower extremity, What initial intervention is 


Midline orientation and approximation of the left upper extremity in sitting are safe and ap- 


propriate initial treatments to treat neglect and hypotonia/sensory deficits of the left upper 
extremity. 


= 


. The patient is making progress with midline orientation in sitting, but once you transition 
them from sit to stand you notice they forcefully shift weight from the right to the left side. 
You are concerned about Pusher’s syndrome. Which of the following interventions would 
be BEST to maintain a midline posture? 

Visual feedback with a mirror provides patients with a reference of their orientation and can 
be combined with verbal and tactile cueing to improve alignment to gravity and a neutral 
posture. 


Case Study #2 


Patient Profile 


e Gender: Female 
° Age: 55 


Presenting Problem/Current Condition 


¢ Patient is referred to outpatient physical therapy secondary to an ataxic gait and three falls in 


the past 6 months. i 
* Patient also reports consistent burning pain, 


eral fingers/thumbs, ankles, feet, and toes for the past destin je 
* She denies specific aggravating factors and reports that her n 


* She reports her falls typically happen when she is walking in the dark or on an unlevel surface. 


numbness/tingling, and weakness in the bilat- 


Past Medical/Surgical History 


: roidism by 7 years. 
* History of hypertension and diabetes by 15 years. Hypothyroidism Dy / Y 


* Obesity (>36 BMI) Peace 
* Lumbar and bilateral knee osteoa™ rs ago 
* Past surgeries: bilateral carpal tunnel releases 8 years ag 


Other Information 


: ere ; anager 
* Occupation: information technology M 8 
° Lives alone 


> 


1. Which of the following health conditions is the most likely cause of the patient's presenting 


symptoms? 


Polyneuropathy is correct. The patient has several risk factors for polyneuropathy and pre- 
sents with a classic glove and stocking pattern of sensory loss. 


. Which of the following examination findings would reinforce both small and large myeli- 


nated neural fiber impairments and increased risk for foot ulceration? 


Monofilaments test discriminate touch and large myelinated pathways. Pinprick tests 
can detect painful stimuli and small neural pathway pathology. This combination places 


patients at increased risk for foot ulcerations. If these tests are positive, the patient is at 
increased risk for foot ulcerations. 


. When completing your initial evaluation on this patient you determine they have significant 


sensory impairments at the ankles, feet, and toes. They also have atrophy of their intrinsic 
muscles of the feet/toes, but normal strength at and above the ankles. Which of the follow- 
ing impairments in balance/mobility are most consistent with polyneuropathy, the patient's 
history and sensory/strength findings? 

Tandem stance creates a narrow base of support and with elimination of vision the patient is 
not able to compensate and requires a steppage strategy to maintain safety. 


. Which of the following compensatory strategies is BEST to enhance this patient's safety 


when ambulating in the community? 


A cane or walking stick will provide sensory feedback and allow for correction of posture 
using feedforward (visual cues) and feedback from the cane/walking stick. 


chapter 4, Appendix 4B 
Review Questions and Case Study 


Cardiovascular and Lymphatic Physical Therapy 


0 


0 


> 


1. What risk factors contribute to the development of coron 


2. What are the expected ST segment chan 


5. What are the goals of inpatient cardiac rehabilitation 1 


6. When managing edema secondary t 


ary artery disease? 


cigarette smoking, sedentary lifestyle, obesity 
ertension, dyslipidemia, prediabetes, 


Risk factors include age, gender, family history, 
(BMI >30 kg/m or waist girth >40 inches), hyp 
increased plasma glucose, diabetes. 


pach ges following an acute myocardial infarction and 
with impaired coronary perfusion? 4 


Following an acute MI the ST segment will be elevated. 


In case of impaired perfusion as in coronary artery disease, the ST segment becomes 
depressed and can be upsloping, horizontal, or downsloping. 


3. How would you instruct your patient regarding possible circumstances that could elicit 


angina pectoris? 


Increased demands on the heart could elicit angina pectoris. These can include physical 
exertion, emotional stress, smoking, temperature extremes (especially cold), and overeating. 


4. When exercising a patient with diabetes and coronary artery disease who is taking beta 


blockers, what is the best measure to monitor exercise performance? 

Borg's Ratings of Perceived Exertion scale (RPE scale or Modified RPE scale) can be used. 
RPE increases linearly with increasing exercise intensity and correlates closely with HR and 
work rate. 

Beta blockers blunt heart rate response to increasing exercise intensity. Thus, HR is not a 
reliable sign to monitor under these circumstances. 


n the acute stage or Phase 1? 


The acute stage, lasting perhaps 3-5 days (sometimes longer), should need on er return 
to independence in ADL, counteract effects of bed rest by reducing = uae ke “a 
maintain muscle tone, reduce orthostatic hypotension, maintain Ly ; rA 
anxiety, provide patient and family education, and promote risk factor redu s 


o lymphatic dysfunction, use of manual lymph drainage 


i -aciples? 
MDL compat ues ae aae then extremities. The flow within 
Emphasis is on decongesting proximal segments first, the 
segments is distal to proximal. 


Patient Profile 


* Gender: Male 
°” Age: 84 
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Presenting Problem/Current Condition 


Seen in emergency room for primary complaint of chest tightness 
Cardiac enzymes were positive for myocardial infarction 

Had surgery for three-vessel coronary artery bypass graft 

Physical therapy consulted to initiate phase 1 cardiac rehabilitation 


Past Medical History 


e Hypertension 
e Hyperlipidemia 
e Smokes 1 pack per day x 60 years 


Other Information 


e Patient is postoperative day 3 with usual postoperative course. 
e Patient lives alone and uses a cane to ambulate. 
e Patient has fallen three times in the last month. 


1. What would the therapist expect on the initial physical therapy examination? 


Patients are given several liters of fluid during surgery to combat the effects of volume deple- 


tion. This results in peripheral edema, which can negatively impact a patient's balance and 
ability to ambulate. 


A patient with a coronary artery bypass graft will have had a sternotomy, which causes pain 
with breathing. The pain leads to symmetrical decreases in breathing pattern, an ineffective 


cough, and abnormal breath sounds (either decreased due to lack of air movement or crackles 
from atelectasis or pulmonary edema). 


. The first time the patient mobilizes from supine to standing, he demonstrates a drop in 
blood pressure (supine: 128/72, standing: 106/68). What is the MOST likely explanation 
for this response? 

Due to effects of medications and increased IV fluids, often in the extravascular space, a 
patient will have decreased intravascular volume postoperatively. This can lead to orthostatic 
hypotension. 

A minimal drop in blood pressure does occur with position changes, but the body accommo- 
dates quickly, so a decrease of 22 mmHg is too much. Similarly, activity should not be neces- 
sary to increase the blood pressure. Moving from supine to standing is minimal activity and 
would not cause the blood pressure to drop due to excessive myocardial demand. 


. The physical therapist designs a phase 1 walking program for the patient. What is the MOST 
appropriate program? 
Interval walking allows the patient to work harder for short periods with equal rest periods to 


allow recovery. The intensity of activity must be less than 70% of HRmax, which is necessary 
for a patient within 4-6 weeks of a myocardial infarction. 


chapter 5, Appendix 5A 
Review Questions and Case Study 


pulmonary Physical Therapy 


1. What are the PaO, and FiO, normal values in room air? 
The partial pressure of oxygen in the arterial blood (PaO,) is 95~100mm Hg in young 
healthy individuals. It decreases with age. 
0 The fraction of oxygen in inspired room air (FiO) is the percentage of oxygen in the air, 
which is 21% or written out as 0.21. Use of supplemental oxygen will increase FiO.. 


2. When auscultating the lungs, what are the main characteristics of crackles, wheezes, vesicu- 


lar, and bronchial breath sounds? 
Crackles (rales, crepitations) are crackling sounds heard during inspiration that indicate 
pathology such as pulmonary edema, fibrosis, or atelectasis. 
Wheezes are musical sounds heard during expiration, especially with COPD. 
Ọ Vesicular sounds (normal breath sounds) are soft, rustling sounds heard throughout inspi- 


ration and the beginning of expiration. 
Bronchial sounds are hollow, echoing sounds usually heard over the right main stem bron- 


chus during inspiration and expiration. They are normal sounds. 


3. What are the expected physical, imaging, PFT, and laboratory findings associated with mod- 


erate to severe asthma? 
Physical findings: productive cough, dyspnea, decreased breath sounds, wheezes, crackles, 


tachypnea, tachycardia, increased accessory muscle use, anxiety. 

© Imaging findings: hyperlucency and flattened diaphragms. 
PFT findings: decreased FEV,/FVC ratio, decreased FEV,, lower flow rates. 
Laboratory findings: ABG hypoxemia and hypercapnea with severe disease. 


4. What are the precautions when using postural drainage in the Trendelenburg position? 


Care should be exercised and use of the Trendelenburg (head down) position possibly 
limited or eliminated in situations involving congestive heart failure, significant hyperten- 


sion, pulmonary edema, increased intracranial pressure, aneurysm, severe SOB, obesity, 


ascites, pregnancy, and hiatal hernia. 


Case Study 


Patient Profile 


* Gender: Female 
e: 72 


Presenting Problem/Current Condition 
` Recent 3-day admission to the hospital with increased shortness of breath and productive 


Cough s i l 
: cai win pera E antibiotics, along with bronchodilators for a chronic 
Obstructive : erbation 
ulmo disease exacerba rR 
° Referred to EAA EN onary rehabilitation 2 weeks after her hospital discharge 


605 


Past Medical History 


Hypertension 

Hyperlipidemia 

Type II diabetes 

Obstructive sleep apnea 

Obesity 

è Smoking 1-2 packs per day x 45 years 


Other Information 


e Patient uses CPAP at night for obstructive sleep apnea. 


e She receives assistance from a local agency for house cleaning and grocery shopping. 
~ @ She lives alone and uses a rollator for community ambulation. 


1. What is the most likely sequelae of the patient's medical treatment in the hospital that the 
physical therapy should consider during their examination? 


Patients given high-dose steroids are at risk for proximal muscle weakness after just 1-2 doses 
It is important to screen for muscle weakness and address it with strengthening exercises in 
order to maximize the patient's function. 

A patient admitted to the hospital could have delirium and it is important to consider, but 
there is no evidence in the case that this patient was delirious. Antibiotics do not cause inconti- 


nence. There is not any evidence that the patient was immobile in the case that would warrant 
concern for their integument. 


. What is one of the primary benefits of pulmonary rehabilitation for patients with chronic 
obstructive pulmonary disease after an exacerbation of their disease? 


Patients consistently report improvements on quality of life measures, including the St. George’s 
Respiratory Questionnaire. Patients often improve on the impact and the activities sections of 
the questionnaire, even without a significant change in the patient's symptoms. While some 
patients may experience the changes described in the other choices, these benefits are inconsis- 
tent across a heterogeneous population. 


3. Which intensity of walking program would be the BEST option for the patient to start in 
pulmonary rehabilitation? 


The patient should start an exercise program at a light or moderate intensity. Working at 50% 
of the patient's maximum is in that range. Since the intensity is lower, working at 5 days per 
week is manageable and will help to increase the patient's endurance. Current guidelines 
recommend at least 20 minutes per day for this patient population. Neither 20% nor 30% are 
sufficient intensity to affect a change to the cardiovascular system. And 85% is too high for the 
patient to work at initially, especially following a recent hospitalization. 


| a 


| 
| 
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Chapter 6, Appendix 6A 
Review Questions and Case Study 


Therapeutic Interventions 


1, During strength training, what is the influence of the Valsalva maneuver regarding intratho- 
racic pressure, heart rate, venous pressure, and cardiac work? 


The Valsalva maneuver (forced exhalation with a closed glottis) results in increased 
P) intrathoracic pressure, venous pressure, cardiac work, and decreased heart rate. 


2. What are the implications of the FITT equation in terms of strategies to develop cardiovas- 


cular endurance? 

The FITT equation includes the factors of frequency, intensity, time, and type of exercise. 

Intensity (overload) is the primary way to increase cardiovascular endurance. At least 2 days 
G (frequency) of exercise a week or more is needed to increase endurance. Duration (time) of 

exercise depends on initial fitness level. The goal would be 20-30 minutes, 3-5 days a week 
| for conditioned people. Initial time would be significantly curtailed for deconditioned or 
obese individuals. The type of exercise should involve large muscle groups. 


3. When exercising a patient in an aquatic environment, what are the factors that can make 
the activity easier to perform? More difficult to perform? 
Easier: movement horizontal to or upward toward the water surface, use of a flotation 
device, a paddle turned to slice through the water, decreased speed of movement, exercising 


rp in deeper water increases buoyancy. 
More difficult: increased speed of movement, use of fins, paddles, and boots to increase 
resistance, exercise in shallower water, movement downward in the water, increased speed 


of movement. 

4. What is the main principle being employed when using the PNF-facilitated stretching tech- 
nique of contract-relax? ae | 
The muscle to be stretched relaxes as a result of autogenic inhibition possibly from Golgi 

© tendon organ firing. The muscle can be further relaxed through the effects of reciprocal inhi- 
bition if active contraction is performed. 

5. What are the most common errors associated with training a patient to improve postural 
eb! k i 
Inadequate stretching of tight pelvic usculature prior to training; are core 

Ò musde control; starting at too high a SEPEREN TAE 
Past the point of fatigue. 


Ter 


Patient Profile 


* Gender: Male 
* Age: 35 


and hip m 
functional level or progres 
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Presenting Problem/Current Condition 


Referred to physical therapy with a diagnosis of right biceps brachii Grade II muscle strain 
Sustained injury playing recreational softball 3 weeks ago 
Initially placed in sling for a suspected rotator cuff tear 


Now has full range of motion of RUE but weakness of biceps brachii muscle due to inactivity 
(MMT = 34/5 or Fair+) 


e No current pain with ADLs 


Past Medical History 
e No prior medical history or prior surgical history involving the RUE 
Other Information 


e Denies neck pain 
e Denies any neurologic symptoms of the RUE 


1. What is the typical healing timeline for a Grade II muscle injury? 


Grade II muscle strains can take from 3-12 weeks to completely heal. See the Stages of Soft 
Tissue Healing section on pg. 130 for a review of healing timelines of specific tissues and 
injuries. 

The typical healing time for a Grade 1 muscle injury is 0-4 weeks. Four weeks to 6 months 
is more consistent with the range of healing time for a Grade III muscle strain, which may 


require surgery and months of rehabilitation. Six to 12 months may be required for healing 
of significant cartilage and ligamentous injuries. 


2. Which set of exercise parameters should be used to initiate a resistance training program for 
this patient? 

Three days per week, 12-15 repetitions of 3 sets at 50% of the 1-RM weight is the correct 
answer. These parameters are based on the ACSM Guidelines (2018) for evidence-based 
resistance exercise (see Table 6-3). These recommendations state that individuals 


beginning 
a resistance program to improve strength should exercise 2-3 days per week, at 40-50% of 
the 1-RM weight, and 2-4 sets of 8-12 repetitions per set. 


. Which adjustment should be made to progress the rehabilitation program and increase 
strength of the affected muscle? 

Intensity (resistance) is the correct parameter to increase in order to improve muscle 
strength. The ACSM Guidelines state that while 40-50% of the 1-RM is beneficial for indi- 
viduals beginning an exercise program like the patient in this scenario, 60-70% of the 1-RM 
(moderate-to-vigorous intensity) should be prescribed to increase strength. 


Chapter 7, Appendix 7B 
Review Questions and Case Study 


Integumentary Physical Therapy 


m 


1. Differentiate between the viral infections herpes simplex and herpes zoster in terms of 


expected symptoms. 
Herpes simplex is preceded by itching and soreness followed by vesicular eruptions. A good 
example is a cold sore. 

Ọ Herpes zoster (shingles) is the result of reactivation of the varicella-zoster virus (chicken- 
pox). Often results in pain, tingling, and vesicle formation along dermatomes of spinal or 
cranial nerves. May last a long time. Superficial or deep heat contraindicated. 


2. When performing a physical examination of pressure injury (ulcer), what elements should 
be part of the physical therapist's examination? 
Determine the location of the wound; assess the length, width, girth, and depth of the 
G wound; examine for tunneling; determine type, amount, color, and odor of exudates if any; 
determine presence of necrotic or granulation tissue; determine wound temperature using 


thermistor probe. 


3. Differentiate between a superficial partial-thickness burn and a full-thickness bum. 
Superficial partial-thickness: epidermis and upper dermis damage, bright pink or red, blis- 
ters, moderate edema, painful. 


© full-thickness: complete destruction of epidermis, dermis, and subcutaneous tissues; white, 
gray, or charred appearance; poor circulation; dry, leathery surface; little pain as nerve end- 


ings destroyed. 


4. Differentiate between venous and arterial ulcers in terms of expected clinical presentation. 
: Venous ulcers: irregular shape and dark appearance; shallow, often at medial malleolus; 
pulses present; little pain; fair amount of exudate. | 

Arterial ulcers: smooth edges; deep, often on toes, lateral malleoli and shin; pulses often 
absent; painful; no drainage. 

wounds? 

e are more suited for heavy 


— —————— le ee O 


5. Which categories of wound dressings can be used for exudative 
for exudative wounds. Som 


Many modern dressings can be used 7 aoe 
© exudation, Some are better if the exudate is moderate or ; 
foams, alginates, and gauze. The dressing 


Categories include hydrocolloids, hydrogels, 
category not used with exudates is transparent films. 
the prognosis for a patient with diffuse 


6. What are the important clinical changes affecting 
Systemic sclerosis? 

ree systemic sclerosis/scleroderm 

's/Sclerod . The integumen 

D earlier enla? visceral y (e.g kidneys, heart, and lu 

Sooner than someone with LSS and no organ 

blood pressure for acute hypertension is essential. 


a has a poorer 


Patient Profile 


e Gender: Male 
° Age: 75 


Presenting Problem/Current Condition 


è Patient referred to physical therapy for management of wound at amputated site. 
e Digits 1-3 on the right foot were amputated 2 months ago due to gangrene. 


e The amputation site has not healed. The patient has been using a silver-based wound gel with 
a gauze dressing cover changed twice a day. 


e The wound bed is pale and dry. The skin below the knees is dry, hairless, atrophied, and shiny. 
e Patient is experiencing numbness in the legs, feet, and toes. 


Past Medical History 


15-year history of diabetes (most recent A1C = 7.3%); takes Metformin once a day with meals 
20-year history of hypertension and peripheral vascular disease 


Smoked one-half a pack of cigarettes for 60 years (30 pack-years), stopped smoking last year 
Raynaud's disease 


Other Information 


e Retired respiratory therapist 


e Regular consumption of alcohol (2-3 drinks a day) 
e BMI = 20 


1. What is the most likely reason the wound is not healing? 


Inadequate blood flow to allow for healing is the correct answer. The cause of the blood 
flow restriction is multifactorial (hypertension, peripheral vascular disease, smoking history, 
Raynaud's disease). Additionally, his prior history of gangrene (often related to ischemia) | 
and description of the skin and wound (i.e., shiny, atrophied, hairless, pale, dry) are con- 
Q sistent with decreased blood flow. Although his BMI is on the low side of ideal and proper 
wound healing requires increased caloric and protein intake, there is nothing presented 
that would indicate a significant nutritional deficit. This patient's A1C is also only slightl 
elevated and does not indicate gross mismanagement of the ; r 


; > ir condition. Finally, there are 
no overt signs of infection (e.g., purulent exudate, fever, erythema, red streak, AN 
pain, swelling, or odor). 8 
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2. Which of the following dia i i ; ; 
Be ot this lab? & diagnostic tests is BEST to establish the ideal level for future ampu- 


The correct answer is Transcutaneous oximetry (TcPOS). TcPO, reflects the amount of local 
oxygen available, which closely resembles the PaO. The TcPO, is often used to determine 
which ussues have the highest probability of healing. Multiple factors affect TcPO, measure- 
ments and include: room/skin temperature, smoking, coffee consumption, pain, and anxiety. 
Although the ABI helps the clinician understand the severity of arterial disease and if a distal 
wound will heal (must be greater than 0.5), it does not specifically establish where there is 
adequate blood flow to support healing. Similar to the ABI, capillary refill is used to screen 
for peripheral arterial disease, but it is inadequate to discern healthy from compromised cir- 
culation. The SWM is used to assess tactile sensation (5.07 monofilament exerts 10 g of force, 
which assesses protective sensation of the feet) but does not examine circulation. 


3. Which of the following interventions are important to implement in a person with a 
gangrenous toe due to ischemia? 
The correct answer is to keep the limb in a dependent position. Maintaining the limb in a 
dependent position promotes blood flow and helps to prevent additional Torapa 
promise. It might seem simple, but it is often overlooked. A erat, toe due to Pilg 
typically mummifies (shrinks, becomes dry, turns black) and results in Dee et 
gangrene occurs when bacteria invades the tissue and it becomes e es ae fese 
tous, and dark. Wet-gangrene can quickly lead to sepsis and E uf ee RE 
can become wet or infected if the affected area is moistened or a Spo Te (edeni) 
hydrotherapy and dressings that promote moisture are CONTIN duce 
gangrene. Sharp debridement is also contraindicated satan epee and dry until self 
bacteria. The appropriate treatment for pe woul naan Occurs. 
(the toe may detach due to mummification) or surg} 
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Chapter 8, Appendix 8A 
Review Questions and Case Study 


: 


Other Systems 


bat 


. What are the adverse side effects of cancer treatment that can impact physical therapy 
intervention? 

Chemotherapy may cause fatigue, gastrointestinal symptoms (i.e, anorexia, nausea, vomit- 

ing, diarrhea, ulcers, hemorrhage), bone marrow suppression (i.e., anemia, leukopenia, 

thrombocytopenia), skin rashes, neuropathies, or phlebitis. leukopenia can result in 
increased susceptibility to infection. Thrombocytopenia can result in increased bleeding. 

Anemia can decrease aerobic capacity. 

Long-term use of corticosteroids causes immunosuppression and associated symptoms. It 
[also increases the risk of diabetes, hypertension, obesity, osteoporosis, and easily bruised 
skin. 

Immunosuppression can result in fatigue, weight loss, flu-like symptoms (fever, chills), nau- 
sea, vomiting, anorexia, or fluid retention (edema). 

Radiation can result in pain, fatigue, fibrosis, burns, delayed wound healing, edema, and 
nervous system effects (radiation encephalopathy, peripheral neuropathy with unique fea- 
ture of rapid motor weakness that can occur acutely or several years after radiation). 


2. What are the typical medications that may be prescribed for a patient diagnosed with 
: GERD? 
Proton pump inhibitors (PPIs) such as Prilosec; H, blockers such as cimetidine (Tagamet) 
J and antacids such as Tums. 


3. What are three possible interventions a physical therapist might use in the management of 
stress incontinence? 


Use of Kegel’s (pelvic floor) strengthening exercises, functional electrical stimulation, and 
biofeedback. 


4. What are some of the long-term complications of diabetes that a physical therapist needs to 
consider during examination and treatment? 
There are many complications. A partial list includes retinopathy, renal disease, 
polyneuropathy, atherosclerosis, CVA, MI, peripheral arterial disease, joint stiffness, 
osteoporosis, gastroparesis, GERD, liver disease, skin ulcers, and amputations. 


5. Differentiate between hypothyroidism and hyperthyroidism in terms of expected symp- 
toms. 
Hypothyroidism: weight gain, lethargy, low blood pressure, constipation, intolerance to 
cold, dry skin, appearance of goiter (thyroid gland enlargement). 
Hyperthyroidism: nervousness, hyperreflexia, tremor, hunger, weight loss, fati gue, heat in- 
tolerance, tachycardia, diarrhea. 


Presenting Problem/Current Condition 


¢ Patient referred to outpatient Physical therapy with low back Pain x 5 years with increased 


starting urination 


Past Medical/Surgical History 


e Well-controlled hypertension for 7 years 
e Well-controlled high cholesterol for 8 years 


Other Information 


e Mechanic 
e Married 
° Does not smoke and has 1-2 drinks a week 


1. Which of the following questions is BEST for determining if prostate dysfunction is contrib- 


uting to the patient's low back pain? — 
Genital and sacral pain is the correct answer. These regions are identified as common pee 
referral areas from prostate dysfunction. Pain in the shed ld Y ub yom se SNe y 
the result of bladder dysfunction. “Having foul smelling urine n areas = ET 
tract infections which may be the result of multiple causes, to include prostate dys ion. 


Blood in the stool is the result of problems with the colon or rectum. 


2. The patient shares that he has noticed periodic blood in his urine, increased pn ar ohe 
and erectile dysfunction over the past 6 months. These symptoms are most cons w 


which medical diagnosis? l — 

Pr is the correct answer. Prostate cancel, unlike prostatitis and benign p | 
Ostrate cancer is the co a Vode tia bight etc a 
ladder cancer typically results in consistent and 


) tratic hyperplasia, may include blood in 
ysfunction. 


( t aie 
without trying, and erectile dysfunction. a 
large amounts of blood in the urine, but not erectile 

ndergoes surgery and radiation. 
3. ient is di +h prostrate cancer and unc ger up 

The Patient is diagnosised a ae and treatment secondary to significant foe oor 

The patient is referred for evalua ally starting pelvic floor exercises 


aie eer supine with knees bent and complete 
ile voiding is contraindicated and may impair 


ient to 

The correct answer is to instruct the pale e 
Kegel exercises. Performing Kegel exercises inary tract infections. Performing these 
urin d tially contribute to Ur" d involves more advanced positions 
mad esse ie transitioning from sit to EN = strength 

ases in sitting or when ` r control an ; 
that require a cine degree of pelvic floor paces 
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Chapter 9, Appendix 9A 
Review Questions and Case Study 


Pediatric Physical Therapy 
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— 


. In the developing infant, what are the differences in terms of age of onset and response 
between the asymmetrical tonic neck reflex (ATNR) and the symmetrical tonic neck reflex 
(STNR)? 


ATNR is normally present at birth. Rotation of the head to one side results in flexion of the 
skull-side limbs and extension of face-side limbs. 


STNR usually appears between 4 and 6 months of age. Cervical flexion results in flexion of 


the arms and extension of the legs. Cervical extension results in extension of the arms and 
flexion of the legs. 


When performing an examination of the skeletal system in a full-term neonate, what 
possible abnormal bony conditions should be part of the screening process? 


Fractured clavicle, hip dysplasia, spinal curvature including kyphosis and scoliosis, spina 
bifida occulta (dimple or tuft of hair), and talipes equinovarus. 


. What are the typical lower extremity contractures seen with the child with spastic cerebral 
palsy? 
Hip flexors, adductors, and internal rotators. Knee flexors and ankle plantar flexors. 

. What is a realistic expectation for functional mobility in the community and in the house- 


hold for a patient with myelodysplasia affecting the midlumbar levels (about L3)? 


Wheelchair for community mobility. Orthoses with walker or crutches for household 
ambulation. 


Patient Profile 


ə Gender: Male 
e Age: 12 months 


Presenting Problem/Current Condition 


è The infant has been referred to physical therapy for part of early intervention services 
e Diagnosis is Down Syndrome (Trisomy 21) 


Past Medical/Surgical History 


e Born at full term via Cesarean section 


e Ventricular septal defect that the pediatric cardiologist hopes will close as he gets older 
è Receiving speech therapy due to delays in expressive communication skills 


Other Information 


e Child is currently in foster care due to neglect and is awaiting adoption 


e Foster care provider is unfamiliar with D 
Jé own Syndro : 
condition and prognosis. yncrome and has many questions about the 


e Child is pleasant and smiles at everyone. 

° Fine motor skills are age-appropriate. 

e Child can belly crawl, sit independently, 
pull to stand 

e PR to sit in a W-sitting position and sleep in prone with hips in abduction, ER, and 

exion 
¢ Transitions into sitting from prone by pushing up on hands and maximally abducting hips 
e Very little interest in toys 


get into the quadruped position, and is starting to 


1. Which of the following would be the GREATEST priority in your role as the PT when plan- 
ning education with the foster care provider? 
Children cannot be tested for AA instability until they are 3 years old. Until that time, it 
should be assumed that they have instability. Families need to be educated on the pre- 
cautions and contraindications since forceful neck flexion and rotation could result in a 
significant injury to the spinal cord. The child will have low muscle tone and a potential for 
joint laxity, and education about this should occur; however, it is a greater priority to prevent 
an injury to the spinal cord with education about AA instability. PTs should also provide j 
education about the prognosis of gross motor skills and a timeline for ambulation, but it is 
not the greatest priority in this case. Although the potential causes of the septal defect can 
be discussed, if this defect is already present it is the physician's role to discuss the interven- 
tion options for this congenital heart condition, which may require surgical closure. 


2. Which of the following is potentially MOST problematic with his preferred W-sitting 


posture? 
W-sitting can cause an increase in hip 1 


rotation. This type of sitting can also res 


i ; : *t Se. 
eseastve interoal SOLA ae ap r ERES lordosis in the lumbar spine. W-sitting 
phosis. The child may possibly develop an 


ersion is rare 
causes laxity of the medial collateral ligaments, ag ea Femoral retrov 
i i j -S1 i 
and results in “toeing-out” but is not associated w1 


nternal rotation and typically a decrease in external 
ult in femoral anteversion. Both the anteversion and 


oeing-in.” W-sitting does not cause ky- 


Syndrome in terms of independent ambulation? 
af delays and will not walk on 
Syndrome will walk and most 
old. Although this 
all children with 


3. What is the prognosis for children with D eee 
Most children with Down Syndrome MELE B th Down 
time (normally 9-15 months). But all y F alk until they are 5 years 

the age of 2 years. A small portion will ARA tly different timetables, 

can be variable and all children develop on slightly 


Down Syndrome will be able to ambulate. 
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Chapter 10, Appendix 10A 
Review Questions and Case Study 


Geriatric Physical Therapy 


1. What are the physiological changes that may occur in the visual system in older adults? 


O May include general decline in visual acuity; presbyopia; decreased ability to adapt to light 
and dark; diminished oculomotor responses; cataracts; glaucoma. 


What risk factors are associated with development of osteoporosis? 


Hormonal deficiency associated with menopause; nutritional deficiency of calcium, 
O excessive alcohol and caffeine consumption; decreased physical activity; hyperthyroidism; 


diabetes; celiac disease; corticosteroids, thyroid hormone; family history, Caucasian and 
Asian races. 


What are the major side effects (red flags) of the use of pain medications in the geriatric 
population that can be a concern for physical therapists? 


© increased fall risk, disorientation, and sedation. 


What are the most important components of the initial examination of a patient with 
dementia? 


History including onset and progression of symptoms; cognitive function (e.g., Mini-Mental 
(© State Examination); impairments of communication and perception; behavior changes; self- 
care; motor function including gait, balance, and dyspraxia; environmental safety. 


What are the major goals and interventions to minimize fall risk factors? 


Based on examination findings, identify fall risk. Eliminate or minimize fall risk factors 
with consideration of disease and medications. Increase strength and flexibility. Implement 
© balance and gait training. Compensate for sensory deficiencies. Functional training includ- 


ing sit-to-stand, stairs, walking, turning. Provide assistive devices as needed. Allow adequate 
time for activities. Safety education. Modify environment. 


Case Study 


e Gender: Male 
e Age: 76 


Presenting Problem/Current Condition 


e Patient referred to outpatient physical therapy secondary to right knee pain for 3 months. 


e His symptoms started after falling in the grocery store. His spouse reports that he has fallen 
2 times in the past year. 


e He rates his right knee pain as 2/10 on average and increased with stairs or squatting. 

e X-rays of the right knee within normal limits except mild osteoarthritis. 

e He denies numbness, tingling, radiating pain, or weakness in his bilateral upper or lower 
extremities. 

e The patient and his spouse report he is having difficulty with short-term memory. 
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Past Medical/Surgical History 


e Suspected Mild Alzheimer’s disease for 1 year 

e Depression by 6 months 

e Elevated cholesterol that is well controlled with medication 
e Bilateral mild knee osteoarthritis 


Other information 


è Retired history professor 
e Married and lives in a one-storey home 


1. What information from the patient or his spouse is most consistent with the diagnosis of 
mild Alzheimer's disease? 
Increased time required to accomplish daily tasks and anxiety are common in patients with 
mild Alzheimer’s disease. Decreased attention span and problems recognizing friends and 
family members are findings that are more consistent with moderate Alzheimer’s disease. 


Sleep disorders (sundowner's syndrome) and intermittent hallucinations are also seen in 
moderate Alzheimer’s disease or in patients with Diffuse Lewy Body disease. Difficulty with 


complex planning but daily life not generally affected are more consistent with mild cogni- 


tive impairment. 
2. The patient's spouse reports his past falls have occurred while he is acre cae or nian 
(eg., looking at his phone and walking or carrying groceries). Which O : e ee out- 
come measures would be most helpful to assess the patient's rel risk and mobility? | 
Timed up and go with a cognitive task is the correct answer. This Deere ae amina 
various components of community mobility and balance and in F a per L a 
titasking. Patients who can complete this task in less than eee S pa eea 
risk. Comfortable gait speed, 5 times sit-to-stand, and single leg stance eyes op ; 
but do not challenge multiple components o 


helpful for specific components of balance 


balance and do not require multitasking. 
ed and single-leg balance are normal. He is 


3. On your initial evaluation, the patient s gait speed me (TUG-Cog-counting Kicke at 
able to complete the timed up and g0 with cognitive ta idence base strategies are 
by 3’s) j ; ith 2 errors. Which of the following Sas ? 
y 38) in 20 seconds with 2 errors. t's community mobility and balance? 


BEST for safely improving the patien ds-Appendix 10A) and 
; ] (>14 seconds-App wae 
e TUG-Cog !S aboa P ERTER RE 


The patient's performance on th 
emphasizes the need for further fall sk 20660 he petient should also a clinic and 
extrinsic fall risk factors (Tables 10-5 and 20°" 7" ‘sk factors (Table 10-7). 

ave vea and A based on identified risk 
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Chapter 11, Appendix 11A 
Review Questions 
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Therapeutic Modalities 


jee 


. What are the increased and decreased physiological responses to the local application of 


heat and cold? 


Increased with heat: blood flow, capillary permeability, elasticity, metabolism, edema. 
Increased with cold: joint stiffness, pain threshold, blood viscosity. 


Decreased with heat: joint stiffness, muscle strength, muscle spasm, pain, 


Decreased with cold: blood flow, capillary permeability, elasticity, metabolism, muscle 
spasm, muscle strength, spasticity. 


Which characteristics of ultrasound application affect the depth of penetration and thermal 
effects? 

Frequency in MHz determines depth of penetration. Three MHz produces greater heat in 
superficial tissues. One MHz increases heat production in deep layers. Temporal characteris- 
tics are a major factor in determining thermal characteristics. Pulsed US (duty cycle <50%) 


produces less acoustic energy and less heat and is considered nonthermal. Continuous US 
produces thermal effects and increases tissue temperature. 


What are three health conditions that may benefit from spinal mechanical traction? 


Cervical radiculopathy; chronic neck pain with mobility deficits; lumbar radiculopathy that 
does not have a directional preference (extension/flexion). See Chapter 11, and Neck and 
Low Back Pain Clinical Practice Guidelines in Chapter 2 for additional information. 


. What are the contraindications for use of electrical stimulation? 


Near demand-type pacemakers; unstable arrhythmias; epilepsy; seizure disorder; active 
bleeding; near thrombophlebitis; superficial metal implants; over or near the carotid sinus, 


thoracic region, phrenic nerve, urinary bladder stimulators, low back during pregnancy, 
pharyngeal region. 


. Which electrical stimulation characteristics are appropriate to use for wound healing? 


High-volt pulsed galvanic current and low-intensity, low-volt continuous direct current can 
be used for wound healing. 


| pter 12, Appendix 12A 


_ Cha 
| Review Questions 


ynctional Training, Equipment, Devices, and Technolog 


1, What are the muscle activation patterns during heel strike (initial contact) and heel-off 
“(terminal stance) for the quadriceps, pretibial muscles, and plantar flexors? 
Initial contact: Quadriceps is active for shock absorption and to control for knee flexion; 
pretibial muscles (anterior tibialis, extensor hallucis longus, and extensor digitorum longus) 


P) control plantar flexion by decelerating the foot. 
Terminal stance: peak activity of the plantar flexors to generate forward propulsion. 


2. What type of equipment and ambulatory aids might be needed to progress a morbidly 
obese patient from a sedentary bed-bound situation to independent ambulation? 


Heavy-duty mechanical lift (e.g., Hoyer lift) to help transfer a patient from sit-to-stand. 
Body weight support system (BWS) with an overhead harness to unload some body weight 


Ò in a progressive manner. 
Heavy-duty, extra-wide walker. 


| 3. How does rearfoot posting in a foot orthosis control for valgus or varus? 
Rearfoot posting acts primarily on the subtalar joint from initial contact to loading response. 
~ Amedial wedge (varus post) limits or controls calcaneal eversion and internal rotation of 
© the tibia. 
A lateral wedge (valgus post) controls an excessively inverted and supinated calcaneus and 
subtalar joint. 


4. What are the pressure-tolerant areas in the typical transtibial residual limb that are suitable 


for a total contact socket? 
The areas that can tolerate pressure are the patellar tendon, medial tibial plateau, tibial and 


© fibular shafts, and the distal end of the residual limb. The distal end can be problematic if 
there are open wounds or sensitivity issues. 


5. What are two conditions that may warrant a therapist recommending a motorized tilt-in- 


space wheelchair for a patient? 
A tilt-in-space chair allows the seat and back to be tipped backward as a unit. It is indicated 


for patients with significant extensor spasms that could eject the patient from the chair. 


0 Another indication would be for pressure relief. This situation is one in which the impair- 
ment prevents or limits the patient from changing positions and redistributing weight 


independently. 
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Chapter 13, Appendix 13A 
Review Questions 


Safety and Protection 


1. Identify three risk factors in each of the following categories that increase the likelihood of 
falls in older adults: medications, personal risk factors, and chronic diseases. 
Medications that increase the likelihood of falls include: 
e Medications that affect the brain (psychotropic drugs) 
o Anxiolytics/sedative-hypnotics used for antianxiety (anxiolytic) and sedative/hypnotic 
properties (e.g., benzodiazepines, non-benzodiazepine prescription sedatives; anticho- 
linergics, sedating antihistamines) 


o Antipsychotics increase fall risk due to syncope, sedation, slowed reflexes, loss of bal- 
ance, and impaired psychomotor function (e.g., haloperidol [Haldol], risperidone 
[Risperdal], quetiapine [Seroquel], aripiprazole [Abilify]) 


o Antidepressants can cause hyponatremia/low sodium levels (except for Wellbutrin); 
hyponatremia is an independent risk factor for falls (e.g., sedating antidepressants— 
despipramine |Norpramin], imipramine [Tofranil]; mirtazapine [Remeron], traza- 
done); SSRIs (e.g., sertraline [Zoloft], paroxetine [Paxil], fluoxetine [Prozac]}) 

o Anti-convulsants/mood stabilizers (e.g., Depakote, Neurontin) 


| o Opioid (narcotic) analgesics can increase fall risk (e.g., codeine, hydrocodone, oxyco- 
done, morphine, fentanyl, methadone) 


e Medications that affect blood pressure/antihypertensives can cause or worsen a drop in 
BP/postural hypotension (e.g., Flomax, alpha-blockers [doxazosin, prazosin, terazosin}) 

e Medications that lower blood sugar in older adults with diabetes resulting in hypoglycemia. 
o Oral or injectable medications 


e Diuretics can cause orthostatic hypotension; risk is increased with dehydration 
(D) (e.g., Thiazide diuretics) 


Personal risk factors that increase the likelihood of falls: 

e Vision problems: decreased visual acuity, depth perception, contrast sensitivity; cataracts 
e Changes in postural blood pressure: orthostatic hypotension 

e Impairments in balance 

e Impairments in gait 

e Foot pain or poor footwear 

e Sensory changes: decreased proprioception 

e Impaired cognition 

e Decreased muscle strength 

e Decreased flexibility and ROM, especially lower extremities, feet 


Chronic diseases that increase the likelihood of falls: 


e Cardiovascular disease: syncope, arrhythmias, blood pressure changes 
e Arthritis 

e Stroke 

e Parkinson's disease 
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2, Differentiate between key basic life support (CPR) components for adults, children, and 
infants in terms of compression rate and depth. 
The compression rate is the same for all three groups, 100-120/minute. The compression 
depth varies among the groups: for adults—at least 2 inches (5 cm); for children—at least 
'/s AP depth, about 2 inches (5 cm); and for infants—at least 1⁄3 AP depth, about 114 inches 


(4 cm). 


3. A physical therapist should be on the alert for which possible signs and symptoms of physi- 


cal, emotional, and sexual child abuse? 
Some possible signs and symptoms of child abuse can include the following: 
e Physical abuse 
o Bruises, burns, welts, injury marks from a hand or belt 
o Medical or dental issues that have gone untreated 
o Child avoids touch or contact; seems fearful or on high alert 
¢ Sexual abuse 
o Child demonstrates highly sexualized behavior (e.g., inappropriate language or 
touching) 
o Child avoids certain people or caregiver 
o Bruising, bleeding, or pain around genitals, anus, or breasts 
o Pregnancy or STDs for those less than 14 years of age 


¢ Emotional abuse 
o Depression or low self-esteem 
o Constant worrying about wrongdoing 
o Behavioral extremes; child is either excessively demanding or obedient 
o Disinterested in others 
a health care facility, what are possible internal and 


4, As a . : . ee in i 
physical therapist practicing 1 ght trigger the initiation of an Emergency Action Plan 


external sources of disasters that mi 
2 


° Internal sources j 
© Power, utility, communication OF equipment failures 
0 Fire, gas leak, hazardous material, explosion 
© Workplace violence—active shooter, bomb scare 
* External sources 
© Terrorism, extremism, hate crimes 
© Civil disturbances 
© Mass casualty incidents 
© Floods, hurricanes, tornados, 


earthquakes, tsunamis, wildfires, blizzards 
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Chapter 14, Appendix 14D 
Review Questions 


Professional Responsibilities 


1. What is defined as protected health information, and what actions must be taken to 

secure it? 

Public Health Information (PHI) as individually identifiable health information, held or 

maintained by a covered entity or its business associates acting for the covered entity, that is 

transmitted or maintained in any form or medium (including the individually identifiable 
O health information of non-U.S. citizens). 

A variety of actions to provide physical security for information must be taken, such as 

locking cabinets and doors that contain personal information, FAX cover sheets, maintain- 

ing password protection on computers, and considering who is in the area when discussing 

patient information. 


2. Compare and contrast the requirements for supervision of the PTA and PT aide in the 
provision of care. 


e A physical therapist assistant operates under the direction of the physical therapist who 
O must be available at least by telecommunications 


e A physical therapist aide operates under the direct, on-site supervision of the physical 
therapist or physical therapist assistant 


3. What are the documentation requirements for time-based billing for Medicare beneficiaries? 
e Time-in and time-out or total time 
(P) e Services described by timed codes, untimed codes, and unattended activities 
e Total number of units billed is limited by the total minutes of the one-on-one encounter 


4. Compare and contrast payment mechanisms used in managed care. 


ə Capitation: Payment to primary care provider is based solely on the number of enrolled 
beneficiaries. Their care is managed using these funds. If enrollees remain healthy, pro- 
vider profits are greater. 


©  . Fee for service: Providers are paid after services are provided to the patient 


ə Case-based rate: Payment to providers is made based on the diagnosis. Often payment is 
bundled by the day, the visit, or the episode of care. 
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chapter 15, Appendix 15A 
Review Questions 


teaching and Learning 


Go 


i. Differentiate between deductive and inductive Pe Asn 
Dehictive emong da the proces whereby corn lindo are drawn based on information, 
theoretli al modela, Haws, mles, oi Accepteil principles 


Inductive PaAromMiny Is the PC ens whereby conclusions are drawn hy extapolaing pei ifi 
situations to larger cheumatances, 1 does not Ruanntee the conclusion in every case 


2, How might operant conditioning be used to shape behavior in a noncompliant patient 
with THI 
Behavior modification uses operant conditioning techniques by identifying the desired 
behavior and reinforcing the desired behavior immediately in a meaningful way, Negative 
behaviors are ignored, aversive behavior (punishment) is minimized, and a closed environ 
ment with few diatracions is preferred 
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Chapter 16, Appendix 16A 
Review Questions 


Research and Evidence-Based Practice 


1. What is the difference between independent and dependent variables? 


o The independent variable is the treatment or cause believed to bring about a change. The 


dependent variable is the change, outcome, or difference in behavior resulting from the 
independent variable. 


. What is the significance of validity and reliability regarding a clinical test? What are the pos- 
sible threats to each? 


Validity is the degree to which an instrument or procedure accurately measures what it 

purports to measure. Threats to validity include sampling bias, lack of controls over the 

subjects, inaccurate measuring instrument, experimenter bias, variables in treatment 

administration, placebo effect, and Hawthorne effect (subject's knowledge of participation 
O in an experiment). 

Reliability is the consistency with which a test measures what it purports to measure. 


Threats to reliability may deal with intrarater or interrater factors, errors of measurement, 
and systemic or environmental factors. 


3. What is the significance of sensitivity and specificity regarding a clinical test? 


Sensitivity is a test's ability to correctly identify the proportion of those that truly have the 
© condition, impairment, or disease. It is the true positive rate. 


Specificity is a test's ability to correctly identify the proportion of those who do NOT have 
the condition, impairment, or disease. It is the true negative rate. 


4. From highest to lowest level of rigor, what is the hierarchy of evaluating and grading levels 
of evidence? Give an example of each. 


Level 1 (Grade A): systematic reviews including meta-analysis, individual randomized con- 
trol trials 


Level 2 (Grade B): cohort studies 
© Level 3 (Grade B): case-control studies, retrospective studies 


Level 4 (Grade C): case-series or poor quality cohort and case-control studies; descriptive 
studies 


Level 5 (Grade D): expert opinion or observations 
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Online Simulated Examination 
Answers and Teaching Points 


STEP 1 Follow the instructions found in the front inside cover of this book to access the TherapyEd 
Online Learning Portal and take an examination. 

STEP 2 After completing the exam, review your performance analysis. 

STEP 3 As needed, review exam questions and answers plus TEACHING POINTS which contain 
explanations of correct answer, incorrect choices, and reasoning subtype for that examination. 
There are a total of three examinations. 


Domains of Knowledge 


* Cardiovascular/Pulmonary 
* Musculoskeletal 

* Neuromuscular 

° Integumentary 

* Metabolic and Endocrine 

* Gastrointestinal 

* Genitourinary 

* Lymphatic 

* System Interactions 

* Nonsystem 


Categories 


* Examination 

* Evaluation, Diagnosis 

* Interventions | 

4 riuipment, Devices, and Technologies 

T S Modalities 

. ` ety and Protection 

A tofessional Responsibilities | 
“search and Evidence-Based Practice 


Crit; 
"tical Reasoning Strategies 


a IR soning Evaluative Reasoning 
Cte * 3 eas | 
Analytica! 
@> inferential Reasoning 
———————— 


Inductive Reasoning 


(d Deductive Reasoning 
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Examination A 


Metabolic and Endocrine | Evaluation, Diagnosis 


An elderly patient with hypothyroidism is recovering from a fall and is referred to physical therapy to increase 
exercise tolerance and safety. The patient denies numbness but reports significant muscle pain in both lower 
extremities. What additional musculoskeletal effects should the therapist examine for? 


Choices: 

1. Distal muscle weakness. 

2. Proximal muscle weakness. 

3. Joint laxity. 

4. Increased deep tendon reflexes. 


Teaching Points 


Correct Answer: 2 


Hypothyroidism can have numerous musculoskeletal effects, including myalgia (muscle pain) and proximal 
muscle weakness. 


Incorrect Choices: 


Additional musculoskeletal effects include stiffness (not joint laxity} and delayed relaxation (decreased) deep 
tendon reflexes. 


Type of Reasoning: Inferential 


For this question, the test-taker must determine what is most likely to be true based on knowledge of hypo- 
thyroidism. Questions of this nature, where one must infer information, require inferential reasoning skill. 
In this case, one should infer that proximal muscle weakness is most likely to be present. If answered incor- 
rectly, review information on hypothyroidism. 


Genitourinary | Examination 


A patient is referred to a woman’s health clinic with moderate to severe uterine prolapse. What symptoms 


should the therapist examine for? 


Choices: 

1. Absent perineal sensation. 

2. Bowel leakage. 

3. Low back pain and perineal discomfort aggravated by prolonged standin 
4. Low back pain and perineal discomfort aggravated by lying down. < 
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Correct Answer: 3 


Low back pain and perineal discomfort aggravated by prolonged standing are common with uterine prolapse. 
Incorrect Choices: 


mon not aggravated). Constipation and painful bowel movement are 
cO : 


Type of Reasoning: Inferential 


This question requires one to determine what is m 
prolapse. Questions of this nature often require in 
that back and perineal pain aggravated by prolon 
answered incorrectly, review signs and symptoms 


ost likely to be true based on knowledge of uterine 
ferential reasoning skill. In this case, one should infer 


ged standing are often associated with uterine prolapse. If 
of uterine prolapse. 


R 


integumentary | Evaluation, Diagnosis 


A child experienced a superficial partial-thickness burn from a scalding pot of water affecting 26% of the 
thorax and neck. On what should the therapist's INITIAL plan of care focus? 


Choices: | segs 

1, Return to preburn function and activities of daily living. 
2. Pain management. 

3. Infection management. 

4. Chest wall mobility and prevention of scar contracture. 


Teaching Points 


Correct Answer: 4 ms 
Prevention of scar contracture and preservation of chest wall mobility and normal neck range of motion 
ention O 


rane ey 
(ROM) are the initial major goals to focus on with this patien 


Incorrect Choices: d ADLs is an important treatment goal but is a the mee RS Panapa 
ae to preburn tuopos panan goals of the medical team and are typically managed by the medica 
infection management are 


team. 


Type of Reasoning: Inductive clinical judgment to determine a best course of action, which neces- 
For this question, the test-taker must use 


for burns is paramount to 

“ve treatment approaches 

i i j i dge af etree ma j ontracture should be 
Silates inductive reasoning skill. ere a EN mobility and prevention of scar c 

arriving at a correct conclusion. in ; 


th ist. Review treatment approaches for burns, especially in children, if answered 
e initial focus of the therapist. 


incorrectly. 
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Cardiovascular/Pulmonary | Evaluation, Diagnosis 


A patient with coronary artery disease has been doing regular aerobic exercise ona pir lf the Patient 
fails to comply in taking prescribed beta-blocker medication and continues to exercise, what potentia] 
rebound effects could result? 


Choices: 

1. Increase in blood pressure and decrease in heart rate during exercise. 
2. Decrease in blood pressure and heart rate during exercise. 

3. Increase in blood pressure and heart rate during exercise. 

4. Decrease in blood pressure and increase in heart rate during exercise. 


Teaching Points 


Correct Answer: 3 


Beta-blockers affect the beta-1 adrenergic receptors. Blocking these inhibits the sympathetic response. 
However, when abruptly terminated, they cause a reflexive opposite response. This patient will demonstrate 
increased contractility, blood pressure (BP), and heart rate (HR) as a result. 


Incorrect Choices: 


This patient's BP will increase, but the patient's HR will not decrease with exercise. The HR and BP will 
increase, not decrease with exercise on a beta-blocker or when it is quickly removed. The BP will increase, not 
decrease with activity due to the abrupt stopping of the medication. 


Type of Reasoning: Inferential 


This question requires one to determine the likely effects of exercise and not taking beta-blocker medication 
Questions of this nature, where one must infer what is most likely to be true of a situation, require infer- 
ential reasoning skill. For this scenario, one should infer that the patient would have an increase in blood 


pressure and heart rate with exercise. If answered incorrectly, review information on effects of beta-blockers 
and exercise. 


Musculoskeletal | Examination 


A patient has persistent midfoot pain with weight bearing. The injury occurred during a soccer match when an 


opposing player stepped on the patient's right foot when it was planted and cutting to the left. Patient locales 


the pain where laces are tied. Upon examination there is splaying of the first metatarsal and increased pain 
when passively stressing the foot with plantarflexion and rotation. What injury should the therapist suspett 


the patient has sustained? 


Choices: 

1. Lisfranc injury. 

2. Turf toe. 

3. Calcaneocuboid joint subluxation. 
4. Hallux rigidus. 
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Teaching Points 


Correct Answer: 1 


e Lisfranc injury (also kn 
s injury of re AA in wh ch Bie or all ee actu, tarsometatarsal injury, or simply midfoot injury) is 
OF the metatarsal bones are displaced from the tarsus. Direct Lisfranc 


pe eee | rat 
injuries are usually caused by a crush injury, such as when a heavy object falls onto the midfoot, or when 


landing on the foot after a fall from a sign} ) 
her foot plantar flexed and another i gaat gag cunt a occurs when an athlete has his or 


Incorrect Choices: 


Turf toe is : eo of the MTP joint of the first toe due to hyperextension, such as when pushing off into 

oo Yolen the toe get stuck flat on the ground. Calcaneocuboid joint subluxation (also known as 
cuboid syndrome) is defined as a minor disruption or subluxation of the structural congruity of the calcane- 
ocuboid portion of the midtarsal joint. The disruption of the cuboid’s position irritates the surrounding joint 
capsule, ligaments, and fibularis longus tendon. Hallux rigidus (stiff big toe) is a degenerative arthritis and 
stiffness due to bone spurs that affects the MTP joint at the base of the hallux. Symptoms include pain and 
stiffness in the joint at the base of the big toe during use (walking, standing, bending, etc.). 


Type of Reasoning: Analytical 


This question requires one to determine a type of injury sustained based on a description of mechanism of 
injury and symptoms. Questions that necessitate analyzing information to determine a reasonable conclu- 
sion often utilize analytical reasoning skill. For this situation, the symptoms are consistent with Lisfranc 
injury. Review signs and symptoms of Lisfranc injury if answered incorrectly. 


System Interactions | Evaluation, Diagnosis Pet 
A patient is referred to physical therapy with a 10-year history of rheumatoid arthritis (RA). What are possible 


extra-articular complications? 


Choices: 

1. Disc degeneration. 

2. Psoriatic skin and nail changes. 
3. Vasculitis. 

4. Conjunctivitis and iritis. 


Teaching Points 


Correct Answer: 3 e disease affecting primarily joints and synovial tissue. 


ivi i immun ai 
Rheumatoid arthritis is a progressive autoim Roe DRE 
Extra-articular complications of the disease ca 


Incorrect Choices: d articular complications in patients odin Dis Saa = $ 
The other choices are not expected extra- ee 


d conj 
chin and nail changes an 

seen in degenerative disc disease. psoriatic skin an 

Psoriatic arthritis. 
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Type of Reasoning: Inferential | . | l 
For this question, the test-taker must infer or determine what is most esl be z: de : patient with 
matoid arthritis. This requires inferential reasoning skill. In this case, Meat ia eee ar Complications 
include vasculitis. Review information on rheumatoid arthritis if answere y. 


Integumentary | Evaluation, Diagnosis 


A physical therapist is instructing an elderly patient how to perform bed mobility following a total hip replace. 
ment. The therapist should carefully consider the effects of aging that relate to skin. What is one such effect? 


Choices: 

1. Increased perception of pain. 

2. Impaired sensory integrity. 

3. Increased skin elasticity. 

4. Increased acute inflammatory response. 


Teaching Points 


Correct Answer: 2 


Changes in skin composition associated with aging include decreased sensitivity to touch, decreased percep- 
tion of pain and temperature, and increased risk of injury. 


Incorrect Choices: 


Perception of pain is decreased (not increased). The dermis thins, and elasticity is decreased (not increased). 
The elderly often exhibit low-grade inflammation; acute inflammatory responses are commonly caused by 
tissue injury or infections. 


Type of Reasoning: Inferential 


For this question, the test-taker must recall the effects of aging and then determine the most likely effect 
that relates to the skin. This requires inferential reasoning skill. For this situation, the most likely skin effect 


is impaired sensory integrity. Review effects of the aging process, especially those that affect the skin, if 
answered incorrectly. 


| ọ 


Cardiovascular/Pulmonary | Examination 
What would a therapist who is examining the breathing pattern of a pati i C5 spt 
nal cord injury expect to observe? PATON witi a Rape Cee a. 


Choices: 

1. Asymmetric lateral costal expansion due to ASIA A injury. 

2. An increased subcostal angle due to air trapping from muscle weakness 

3. No diaphragmatic motion since the diaphragm is below the level of the lesi 

4. Rising of the abdomen due to no abdominal muscle tone on the domoa sisara 
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Teaching Points 


Correct Answer: 4 


The abdominal musculature provides exte iis 
> « ® mal Sta > E * ° $ 
displac od with tespilatign bility to the abdominal viscera. Without this, the viscera are 


Incorrect Choices: 


neve roots, so i will be functioning in tk pa eet The diaphragm is innervated by 3-5 
e r a pa ent. uscle weakn 4 © s « s [d < 
ity to generate negative pressure), not an obstructive disorder (air ay se meee S| 


Type of Reasoning: Inferential 


One must determine what is most likely to be true for patients with cervical spinal cord injury in order to 
arrive at a correct conclusion. Questions that ask one to predict possible outcomes often necessitate inferen- 
tial reasoning skill. For this case, the therapist should anticipate rising of the abdomen due to no abdominal 
muscle tone on the abdominal viscera. Review cervical spinal cord injury effects on respiration if answered 


incorrectly. 


eg 


Metabolic and Endocrine | Evaluation, Diagnosis 


Men are at risk for development of metabolic syndrome if they exhibit which of the following symptoms? 


Choices: 

1. An HDL level lower than 45 mg/dL. 

2. A waist size greater than 40 inches. 

3. Triglyceride levels greater than 100 mg/dL. 
4. Fasting blood glucose less than 100 mg/dL. 


Teaching Points 


Correct Answer: 2 ; ; GE : 
Criteria for diagnosis of metabolic syndrome ee 
men or >35 inches in women). 


Incorrect Choices: . 
Other criteria include elevated triglycerides (150 mg/dL or higher); te HDL levels (<40 mg/dL in men or 
<50 mg/dL in women); and a fasting plasma glucose level >110 mg/dL. 


idelines for risk of developing metabolic syndrome. 
kill, For this situation, a waist size greater than 
guidelines if answered incorrectly. 


Type of Reasoning: Deductive 
This question requires the test- 
This is factual information, which is : 
40 inches would be a risk factor, Review meta 


taker to recall the guidell 
ch is a deductive reasoning s$ 
bolic syndrome 
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Musculoskeletal | Examination 


During an examination, the limitations of ultrasound imaging include which of the following? 


Choices: 

1. Inability to clearly see cartilage in infants. 

2. Disruption of cardiac pacemakers. 

3. Difficulty penetrating bone and therefore visualizing internal structure of bones. 
4. Inability to give a clear picture of tendons and therefore diagnose tendon tears. 


Teaching Points 


Correct Answer: 3 

Ultrasound has difficulty penetrating bone. Ultrasound images are typically used to help diagnose tendon 
tears, such as tears of the rotator cuff in the shoulder or Achilles tendon in the ankle; abnormalities of the 
muscles, such as tears; bleeding or other fluid collections within the muscles, bursae, and joints; benign and 
malignant soft tissue tumors; early changes of rheumatoid arthritis; fluid in a painful hip joint in children; 
lumps in the neck muscles of infants; and soft tissue masses (lumps/bumps) in children. 


Incorrect Choices: 
The other choices are not limitations of diagnostic ultrasound. 


Type of Reasoning: Deductive 


One must recall the limitations of ultrasound in order to arrive at a correct conclusion. This necessitates 
factual recall of guidelines, which is a deductive reasoning skill. For this scenario, difficulty penetrating bone 
and visualizing internal structure of bones is a limitation of ultrasound. Review ultrasound guidelines and 
limitations if answered incorrectly. 
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Metabolic and Endocrine | Evaluation, Diagnosis Se 


A patient with a body mass index (BMI) of 37 is referred to physical therapy for exercise conditioning. What 
are additional clinical manifestations associated with the BMI that this patient might exhibit? 


Choices: 

1. Hyperpnea and hyperpituitarism. 

2. Hypertension and hyperinsulinemia. 

3. Hormone-related cancer. 

4. Hypolipoproteinemia and hypotension. 


Teaching Points 


Correct Answer: 2 


Obesity is associated with hypertension, dyslipidemia, hyperinsulinemia (type 2 diabetes), and hypergly®™ 
mia. The presence of these comorbidities increases risk, resulting in the need for additional medical 
ing before exercise testing. 


Incorrect Choices: 
Hyperpituitarism, hormone-related cancer, and hypotension are not associated with obesity. 
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e of Reasoning: Deductive 


For this question, the test-taker must recal] the clinical i 
a : ‘ Manifes : ; P . 
This is factual information, which necessitates deductive dhingi pii with a high BMI (obesity). 


Musculoskeletal | Evaluation, Diagnosis 


An 8-year-old boy is referred to physical therapy with chronic pain in the hip, thigh, and knee without any 
precipitating trauma or other known cause. The symptoms initially began as soreness and progressively 


and there is significantly limited Tange of motion with hip abduction and extension. Examination of the knee 
region is normal. What is the MOST LIKELY diagnosis? 


Choices: 

1. Hip dysplasia. 

2. Legg-Calvé-Perthes disease. 

3. Growing pains. 

4. Slipped capital femoral epiphysis. 


Teaching Points 


Correct Answer: 2 
Legg-Calvé-Perthes disease is an idiopathic childhood hip disorder initiated by disruption of blood flow 


to the femoral head, leading to avascular necrosis. Age of onset is between 2-13 years and is four times 
more likely in boys than girls. Characteristic clinical examination findings are gradual onset and limited 
range of motion in abduction and extension (due to collapse of subchondral bone at the femoral neck/ 
head). The gait deviation is called a psoatic limp due to weakness of the psoas major muscle. The patient 
moves in hip external rotation, flexion, and adduction along with exaggerated trunk and pelvic move- 


ments. 


Incorrect Choices: cee 
Slipped capital femoral epiphysis (SCFE) is also a common hip disorder observed in adolescents. However, the 


i j FE demonstrate a Trendelen- 
A 10-17 years (average 13 years). Patients with SC a 
i . ERT aoe ae = Seca ia abduction, flexion, and internal rotation. Hip dysplasia is an abnor- 
§ gait and limite 8 f the femoral head and/or acetabulum that can result 


z < 4 e . L4 e O 
mality in the size, shape, orientation, or organization 
in hip subluxation or loaba, Hip dysplasia is more common In females than males. Lege-Calvé-Perthes 


Me: j , children experiencing growing pains 
ay i ea wing pains in early stages. However ae : 
mae e Races at night and do not commonly exhibit loss of range of motion or a dys- 


functional gait. 


Type of Reasoning: Analytical iple 
This i i if taker to analyze pieces of information in order to draw a reasonable con- 
question requires the test- is analytical, where the test-taker weighs the individual symptoms 
toms presented in this situation are most likely consistent with 


clusion, This type of reasoning process i 
to determine a likely diagnosis. The sympton on on Legg-Calvé-Perthes disease if answered incorrectly. 


-Calvé-Perthes disease. Review informati 
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Neuromuscular | Interventions D 
To prepare a patient with a cauda equina lesion for ambulation with crutches, what upper quarter muscles 
would be the most important to strengthen? 


Choices: 
1. Upper trapezius, rhomboids, and levator scapulae. 


2. Deltoid, coracobrachialis, and brachialis. 
3. Middle trapezius, serratus anterior, and triceps. 
4. Lower trapezius, latissimus dorsi, and pectoralis major. 


Teaching Points 


Correct Answer: 4 
The muscles needed for crutch use include the shoulder depressors and extensors along with elbow extensors, 


Incorrect Choices: 
All other choices include muscles that enhance shoulder elevation or abduction. 


Type of Reasoning: Inductive 
For this question, one must utilize clinical judgment to determine the most important muscles to strengthen 


for crutch use. This requires inductive reasoning skill. For this scenario, the therapist should focus on 
strengthening the lower trapezius, latissimus dorsi, and pectoralis major. Review muscles needed for crutch 


use if answered incorrectly. 
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Cardiovascular/Pulmonary | Examination 


What will a patient with a significant right thoracic structural scoliosis demonstrate on examination? 


Choices: 
1. Decreased breath sounds on the right. 


2. Decreased thoracic rib elevation on the right. 
3. Increased lateral costal expansion on the right. 


4. Shortened internal and external intercostals on the right. 
Teaching Points 


Correct Answer: 3 
With a right thoracic scoliosis, the convex side is on the right. This would allow for increased aeration and 


mobility on that side. 


Incorrect Choices: 
The ribs would elevate normally or more on the right side. The remaining choices would be true on the con- 
d 


tralateral or shortened side of the scoliosis. The left side would have shortened muscle length and 


aeration. 
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Type of Reasoning: Deductive 


This paon pare rp test-taker to recall the structural changes that occur with thoracic scoliosis, This 
necessitates the recall o facts, which is a deductive reasoning skill. For this case, the therapist should antici- 
pate that the patient will demonstrate an increased lateral costal expansion on the right ened scoliosis 
information, especially thoracic scoliosis and structural changes, if answered incorrectly. 


oS 


Musculoskeletal | Interventions 


A therapist has been treating a patient for several weeks for decreased shoulder elevation and a loss of external 
rotation. Recovery has been good; however, the patient still complains of being unable to reach the upper shelves 
of kitchen cabinets and closets. To help the patient achieve this goal, what should be the focus of manual therapy? 


Choices: 

1. Superior glide. 

2. Inferior glide. 

3. Anterior glide. 

4, Grade II oscillations. 


Teaching Points 


Correct Answer: 3 
Anterior glide would help increase external rotation (ER), which is a component of full elevation. Perform- 


ing anterior glides to improve ER and late flexion will help increase overhead reach since ER of humerus 


occurs with flexion. 


Incorrect Choices: l 
Superior glide is not a joint mobilization for any pathology of the shoulder. Inferior glide would help 


increase shoulder abduction. Grade II mobilization would not improve motion. 


Type of Reasoning: Inductive l | go 
One must utilize knowledge of joint mobilization techniques and benefits of specific mobilization 
approaches in order to arrive at a correct conclusion. This necessitates clinical moram which is an induc- 
tive reasoning skill. For this situation, the therapist should focus on anterior glides to improve ER and late 
niques if answered incorrectly. 


flexion. Review joint mobilization tech 
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BADE ae | r lower tremity synergy patterns in a patient with hemiplegia? 
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Which activity would help break up obligato 


Choices: 

l. High kneelin osition, ball throwing. i d hip abduction. 
2, Standing, hee marching in place with hip and knee flexion and hip 

3. Sitting, alternate toe tapping. 

4. Sitting, foot slides under the seat. 
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Teaching Points 


Correct Answer: 1 BS -oft-syner a? : 
Kneeling positions with the hip in extension and knee flexed to 90 ahs res ra A ai Addi. 
tionally, kneeling provides an opportunity to work on balance (e.g. Postural 
control in a safe position that reduces fall risk. 


Incorrect Choices: EEE : 5; 
Marching with hip and knee flexion and hip abduction, toe tapping oe a (eee Tuba knee 
flexors in sitting all utilize movement in synergy OF a synergy-supportec tS hee (aioe OF abnormal 
synergy patterns). Marching is also a higher-level activity and introducing this exer n puts the 
patient at increased risk of falling. 


Type of Reasoning: Inferential 

For this question, the test-taker must recall out-of-synergy positions and then use that knowledge to deter. 
mine which described position would be most beneficial for breaking up lower limb synergy. This requires 
inferential reasoning skill. In this case, having the patient in a high kneeling position with ball throwing will 
accomplish this. Review out-of-synergy positions if answered incorrectly. 


S 


Neuromuscular | Examination 


A patient recovering from a partial spinal cord injury reports lack of feeling in the more-affected hand. 
Monofilament testing reveals lack of ability to tell when the stimulus is being applied (only 1 correct 
response out of 5 tests). What additional sensory tests should the therapist perform? 


Choices: 

1. Test for sharp sensation. 

2. Test for two-point discrimination. 

3. Test for vibration. 

4. Test for joint proprioception (thumb up/thumb down). 


Teaching Points 


Correct Answer: 1 


Testing for perception of sharp sensation can be performed as pain and temperature are carried in a different 
pathway (anterolateral spinothalamic pathways) from other answer options; monofilament, vibration, and 
joint proprioception are carried in the dorsal column-lemniscal pathways l 


Incorrect Choices: 


All other choices test for discriminative sensations (two-point discrimi ocepti 
cho point discrimination, vibrati joi rioception) 

and require intact dorsal column-medial lemniscal pathways projecting to the cn ee 

Type of Reasoning: Inductive 


For this question, one must utilize know] 
y edge of senso testin , ine 
the test that is best to perform next. This reasoning ee 8 and sensory pathways in order to deter 


j j a cess requires i ini 
judgment 1$ paramount to arriving at a correct conclusion. F quires inductive reasoning skill, where cli 
assist in localized/involyement o 


or this case, the therapi for pain 
; pist should test for P 
f the lesion. Review the sensory pathways if answered incorrectly. 


Examination A 637 


Musculoskeletal | Interventions 


A basketball player is referred to a physical therapist w: 


injury occurred 24 hours earlier when the player We wta a diagnosis of a quadriceps muscle contusion. The 
vention is contraindicated at this time? as struck in the thigh by an opponent's knee. Which inter- 
Choices: 


1. Isometric quadriceps femoris exercises, 

2. Knee and hip range of motion in a Pain-free range 
3. Aggressive quadriceps femoris stretching. = 
4. Ice baths. 


Teaching Points 


Correct Answer: 3 


Aggressively stretching a muscle following direct trauma that results in formation of a hematoma may induce 
myositis ossificans, which is a painful condition of abnormal calcification within a muscle belly. The quadri- 
ceps, brachialis, and biceps brachii muscles are the most frequent locations for myositis ossificans. While 
flexibility exercises in a pain-free range are appropriate, aggressive stretching exercises into the painful range 
should be avoided. 


Incorrect Choices: 
Quadriceps setting exercises, gentle knee and hip range of motion exercises, and ice baths are all appropri- 
ate choices of interventions after a muscle contusion that do not increase the risk of developing myositis 


ossificans. 


Type of Reasoning: Inductive 

For this question, the test-taker must recall intervention approaches that should be avoided after muscle 
contusion. This requires inductive reasoning skill, where one utilizes clinical judgment and knowledge of 
conclusion. For this case, the therapist should avoid aggressive 


intervention guidelines to arrive at a correct 2 i ; ; 
i id inducing myositis ossificans. If answered incorrectly, review 


quadriceps femoris stretching in order to avo 
intervention guidelines for patients with muscle contusions. 


G - ne aa 


Musculoskeletal | Interventions eae: E ee a 

À agnosis of carpal tunnel syndrome (CTS) that has been _ 

erapy wn i ae chief complaint is intermittent hand paresthesias, which 
sae f jnitial intervention for this patient? 


mi - wos. m 


A patient is referred to physical th 
confirmed by electrodiagnostic stuc : 
affects their quality of sleep. What is the BEST choice o 


Choices: | region 
L] , al tunnel regio™ 
ontophoresis to the carp at night. 


2. Neutral-positioned wrist orthosis worn na the day 
3. Neutral-positioned wrist orthosis wom | region. 
4. Thermal ultrasound to the carpal tunne 
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Examination A 


Teaching Points 


Correct Answer: 2 


According to the 2019 CTS Clinical Practic oe 
the use a neutral-positioned wrist orthosis worn at night for short- 


improvement in patients with CIS. 


e Guideline (see Box 2-3), there is moderate evidence to Suppon 
term symptomatic relief and functio aa 


Incorrect Choices: 


According to the clinical practice guideline, there is weak evid 
day. lontophoresis and thermal ultrasound are not recommen 


ence to support the use of a splint during the 
ded as interventions for CTS. 


Type of Reasoning: Inductive 

For this question, one must utilize knowledge of carpal tunnel intervention approaches in order to arrive at a 
correct conclusion. This requires inductive reasoning where clinical judgment and knowledge of intervention 
approaches guides critical thinking. In this case, the BEST choice of initial intervention is a neutral-position. 
ing wrist orthosis worn at night. If answered incorrectly, review intervention approaches for carpal tunnel 
syndrome. 


Cardiovascular/Pulmonary | Evaluation, Diagnosis 


A patient with a long history of cigarette smoking has been admitted to the hospital and presents with tachy- 
cardia, signs of lung infection, abnormal breath sounds in both lower lobes, and dullness to percussion. What 
should the therapist's INITIAL intervention focus on with this patient? 


Choices: 

1. Getting the patient to quit smoking. 

2. Breathing reeducation to increase efficiency of ventilation. 
3. Airway clearance and secretion removal. 

4. Graded inspiratory muscle training. 


Teaching Points 


Correct Answer: 3 


The patient has signs and symptoms consistent with pneumonia. It is most important to assist with secte- 


tions clearance to assist with recovery from the infection and to improve gas exchange 


Incorrect Choices: 


Quitting smoking is an appropriate goal for this patient but would be best ti iod has 
svi st timed after the acute period 
passed, It isnt stated that the patient's breathing pattern is impaired and therefore it is not ee to 
address it at this time. If there is an increased work of breathing, it will be rectified by clearing the secretions 
Patients with a history of chronic obstructive pulmonary disease (COPD), which is presumed in this as 


due to the long history of tobacco use, do benefit from inspi is i 
x 4 d Inspiratory m ni } this 1$ 
best timed after the acute infection has resolved. piratory muscle training (IMT). However 


Type of Reasoning: Inductive 


This question requires one to utilize clinical judgment to consider a best course of action f atient with 
pneumonia, Knowledge of effective intervention approaches for pneumonia i Serna iving at a cor 
rect conclusion and requires inductive reasoning skill. For this case, the the i Senate ai airway O°" 
ance and secretion removal initially. Review intervention approaches for aA P 


Examination A 639 


Musculoskeletal | Evaluation, Diagnosis 


A patient presents to a physical therapy clinic after a traumatic anterior glenohumeral joint dislocation. The 
patient complains of numbness in the lateral part of the upper arm. During the physical examination, the 
therapist confirms that there is numbness in the deltoid region, in addition to painful limited range of motion 
and weakness with shoulder abduction and external rotation. Which neurological diagnosis is consistent with 
the findings in this patient? a 


Choices: 

1. Thoracic outlet syndrome. 
2, Axillary nerve injury. 

3, C7-C8 radiculopathy. 

4, Radial tunnel syndrome. 


Teaching Points 


Correct Answer: 2 

Injury to the axillary nerve is a well-documented complication of glenohumeral dislocation, reported in as 
many as 40% of cases. The incidence of concomitant axillary nerve injuries increases with age. Patients with 
this injury typically present with numbness or paresthesias in the lateral shoulder region and weakness with 


shoulder abduction. 


Incorrect Choices: 

Thoracic outlet syndrome occurs with compression of neurovascular structures in the region of the scalene 
triangle, between the clavicle and 1st rib, or between the pectoralis minor and thoracic wall. Pain and 
paresthesias may be present and are typically reported in the medial forearm and hand. A radiculopathy 

that involves the C7 and C8 nerve roots would primarily affect forearm and intrinsic hand muscles and the 
patient would present with pain and paresthesias along the C7 and C8 dermatomes. Radial tunnel syndrome 
is an entrapment neuropathy of the lateral elbow region causing pain and paresthesia in the posterolateral 


forearm and dorsum of the hand. 


Type of Reasoning: Analytical 
This question requires the test-taker to analyze the presenting symptoms and determine the likely diagno- 


sis that is consistent with the findings. This requires analytical reasoning skill where pieces of information 
are weighed for their significance and flowing from that, a reasonable conclusion of what the information 
means. In this case, the findings are consistent with axillary nerve injury. Review information on axillary 


herve injury if answered incorrectly. 


Nonsystem | Professional Responsibilities =~ 

While perform; luation for a 17-year-old patient for neck pain, the patient expresses the need for 

boaa p m NA van d off recently due to budget cuts. As a result, the therapist helps the patient 

coordinate an in acne tok a social worker. According to the Health Insurance Portability and Account- 

ability Act (HI PAA) Pego of the following pieces of information is MOST likely inappropriate to share with 
€ social worker? 


GAR ‘Oe ' 


Se 


Choices: 
l. The patient was laid off. 
' “ae patient has neck pain. 
: The patient needs housing assistance. 


4. The patient is 17 years old. 
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Examination A 


Teaching Points 


Correct Answer: 2 


Health care providers can communicate information relevant to mutual patients, but not communicate 
information that is irrelevant to another provider's care. In this example, the patient's neck pain is most like 
to be irrelevant information to the social worker relative to the other items. ly 


Incorrect Choices: 


The information regarding being laid off, need for housing assistance, and the patient's age are valuable 
background information for the social worker. This information is sensitive but must be shared to allow the 
social worker to have a basic understanding of why assistance is needed. 


Type of Reasoning: Evaluative 


For this question, the test-taker must weigh the information presented and then apply knowledge of the 
HIPAA to arrive at a correct conclusion. This requires weighing the information for its merits, which is an 
evaluative reasoning skill. For this case, it would be most likely inappropriate to share that the patient has 
neck pain. If answered incorrectly, review HIPAA guidelines. 


Nonsystem | Safety and Protection | | | ». 


- | 
“ula DA ae 


A patient in the ICU is two days post-CABG. What is the primary purpose of the tubing inserted into this patient? 


Choices: 


1. To provide moistened room air directly to the patient. 
2. To provide heated and moistened pure O, directly to the patient. 


3. To measure pulmonary artery pressure and cardiac output via a Swan-Ganz catheter. 
4. To evacuate air and/or blood from the intrapleural space. 


Teaching Points 


Correct Answer: 4 


A chest tube has been inserted into the intrapleural space. It would be attached to a vacuum line with 4 a 
seal interspersed. Air, blood, or other fluid is evacuated from the pleural space following a pneumothon™ 
cardiothoracic surgery, pleural effusion, or other condition to allow the lung to fully expand. The yee 
prevents any air from back-flowing into the thoracic cavity. Chest physical therapy is permitted in this 


A 
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Incorrect Choices: 


ental O, is pro 
eats a means ai ae porte ve en mask, or manual resuscitator bag, Mechanical ven- 
cheal, nasotracheal, or trachea] means. A chest Re Mabon epee ge Scene Ted e COTS. 


Ot applicable for these pu 
n-Ganz catheter, also ae 
A Swa known as a pulmonary catheter, is a thin tube inserted directly into the pulmo- 


ery. It can meas 
nary artery ure pulmonary artery pressure, cardiac output, and oxyhemoglobin saturation. 


Type of Reasoning: Analytical 


For areas the test-taker must analyze the information in the picture in order to make a determina- 
tion of e primary Purpose of the tubing inserted into the patient. This requires analytical reasoning skill, 
where determining a correct answer through the review of pictures, charts, and graphs is utilized. For this 

ams the tubing is p laced to evacuate air and/or blood from the intrapleural space. Review ICU guidelines 
especially types of drainage tubes, if answered incorrectly, pace. gu , 


R 


Cardiovascular/Pulmonary | Interventions 


Following a motor vehicle accident, a patient with chest trauma developed atelectasis. Which intervention is 
ineffective in the immediate management of atelectasis? 


Choices: 

1. Pain reduction techniques. 
2. Segmental breathing. 

3. Incentive spirometry. 

4, Paced breathing. 


Teaching Points 


Correct Answer: 4 
In order to reverse atelectasis, the patient needs a technique to facilitate deep breathing. Paced breathing 


controls the rate of breathing, not the depth of breathing, and will therefore be ineffective. 


Incorrect Choices: i 
Reducing the patient's pain associated with the trauma will allow the patient to take deeper breaths, which 


will decrease atelectasis. Segmental breathing will allow for prolonged inspiration with a breath hold. The 
long inspiration will facilitate deeper breathing, which can reverse the atelectasis. A breath hold will allow 
collateral ventilation via the pores of Kohn, which will result in increased pressures to inflate alveoli and 

therefore reverse atelectasis. Incentive spirometry will cause increased deep breathing with visual feedback, 


which can reverse atelectasis. 


Type of R ing: Inductive OF ; 
xE casoning: I clinical judgment and knowledge of atelectasis in order to determine a best course of 
question requires clinical J clinical judgment is used to reach a sound conclu- 


. * . . ° x 3 here 
action, uctive reasoning skill w 
sion Re ae “he pare treatment would be paced breathing. Review atelectasis and treatment 


approaches if answered incorrectly. 
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Examination A 


Musculoskeletal | Evaluation, Diagnosis 


i the patient is in a splint. One physical th 
Following a reattachment of the flexor tendons of the fingers, th $ 
goal is to minimize adhesion formation. What should the physical therapist teach the patient to perform H. 
72 hours postsurgery? 


Choices: p 

1. Passive extension and active flexion of the interphalangeal joints. 

2. Active extension and flexion of the interphalangeal joints. _ 

3. Active extension and passive flexion of the interphalangeal joints. 

4. Gentle passive extension and flexion of the interphalangeal joints. 


Teaching Points 


Correct Answer: 3 


Severe edema increases tendon drag and likelihood of rupture. Therefore, wait until 48-72 hours postop 
prior to initiating range of motion (ROM) therapy. This patient is a few days postop and can begin passive 
finger flexion with caution so as not to disrupt the repair. Begin by blocking the metacarpophalangeal (MCP) 
in full flexion and actively extend interphalangeal (IP) joints, followed by passive proximal interphalangeal 
(PIP) flexion and active extension. 


Incorrect Choices: 


Generally for weeks 1 through 3 there should be no active flexion of the involved digits, as this could damage and/ 
or tear the repair. Passive extension of the fingers should not be done until there is adequate strength of the repair. 


Type of Reasoning: Inductive 


One must utilize clinical judgment coupled with knowledge of flexor tendon repairs in order to arrive ata 
correct conclusion. This requires inductive reasoning skill. For this scenario, the therapist should teach the 


patient to perform active extension and passive flexion of the interphalangeal joints. If answered incorrectly, 
review treatment approaches for flexor tendon repairs. 


Musculoskeletal | Evaluation, Diagnosis 


A patient complains of pain and paresthesias affecting the right foot. The right patellar tendon reflex is dimin- 
ished and there is decreased sensation to light touch on the medial aspect of the foot and heel. Based on these 
findings, manual muscle testing results might also demonstrate weakness in which muscle? 


Choices: 

1. Tibialis anterior. 
2. Adductor longus. 
3. Biceps femoris. 
4, Gastrocnemius. 


Teaching Points 


Correct Answer: 1 


This question describes a patient with a suspected LA nerve root robl is 

em. T don reflex 
mediated at the L4 spinal cord level, and the sensory deficit is ee L4 passe The par [A-inne 
muscle among the answer choices is the tibialis anterior (L4-5). 


Examination A 643 


Incorrect Choices: 


The nerve root innervation levels for 


the oth 
(L5-S1), and gastrocnemius ($1-2). “t answer choices are adductor longus (L2-3), biceps femoris 


Type of Reasoning: Inferential 


Nonsystem | Therapeutic Modalities 


A patients plan of care includes use of iontophoresis for the management of calcific bursitis of the shoulder. 
To administer this treatment using the acetate ion, what current characteristics and polarity should be used? 


Choices: 
1, Monophasic twin-peaked pulses using the positive pole. 
2. Monophasic twin-peaked pulses using the negative pole. 
3. Direct current using the positive pole. 
4. Direct current using the negative pole. 


Teaching Points 


Correct Answer: 4 
The acetate ion has a negative charge, and thus a negative pole will be needed to repel the drug into the tis- 


sue. Direct current will continuously drive the acetate into the tissue during the treatment time. 


Incorrect Choices: 
While monophasic, twin-peaked current has polarity, it is a pulsed current and will not be able to continu- 
ously drive the acetate into the tissue, resulting in less medication being delivered to the site. The positive 


pole will not repel the acetate ion. 


Type of Reasoning: Deductive a 
For this question, one must recall the guidelines for application of iontophoresis and treatment using the 
acetate ion. This anitat factual recall of information, which is a deductive reasoning skill. In this case, 
the therapist should use direct current using the negative pole. Review iontophoresis guidelines if answered 
incorrectly. 


9) ‘us a Me pie SPA em The 1 ea a EO ei ae 
è a a Y My TA yg Al AT S, a 5 al o: 4 
My eS = Sts 400 Pama! vei See i. TE ae ry 
A r ma 3 > i | IV te af € oS = 
s -5 


Musculoskeletal | Evaluation, Diagnos!S —— 
| r eres injury. The patient sustained the injury by 
ae gia ‘nic for a traumatic knee injury. 
s E Is seen in a physical re the proximal tibia directly against the edge of a step. During 
e S ai ie therapist notes diffuse bruising around the tibial tuberosity. What structure 
Was MOST LIKELY injured? 


ieee i a 7 Pea r ae ig? 
TI TIE ed E PA SO ih E Fn =F itd a — 


T 


44 Examination A 


Choices: 
1. Anterior cruciate ligament. 
2. Posterior cruciate ligament. 


3. Medial patellofemoral ligament. 
4. Popliteal artery. 


Teaching Points 


Correct Answer: 2 


The PCL is the primary restraint to posterior displacement of the tibia on the femur. The scenario describes 
one of the three most common mechanisms of injury of the PCL. This occurs when the knee is flexed, and an 
object forcefully strikes the proximal anterior tibia and displaces 1t posteriorly. The most common causes of 


PCL injury are motor vehicle accidents (dashboard injury) and athletics. 


Incorrect Choices: 


The usual mechanism of injury for the ACL is noncontact deceleration that produces a valgus twisting injury 
(e.g., athlete quickly pivoting in the opposite direction). Other mechanisms of injury of the ACL include 
hyperextension and severe medial tibial rotation. 

The medial patellofemoral ligament is typically injured during a lateral patellar dislocation. The most com. 
mon mechanism for a patellar dislocation is a powerful contraction of the quadriceps in combination with 


sudden flexion and external rotation of the tibia on the femur. This question describes trauma to the tibia, 
not the patella. 


Injuries of the popliteal artery are rare and typically result from severe trauma resulting in (1) a dislocation 


of the tibia on the femur or (2) a fracture of the distal femur with posterior displacement of the short distal 
fragment. 


Type of Reasoning: Inferential 


For this question, the test-taker must draw from knowledge of anatomy, coupled with an understanding of 

the mechanism of injury in order to determine which structure was most likely injured. This requires inferen- 
tial reasoning skill, where one must determine what is likely to be true of a situation. For this case, the poste- 
rior cruciate ligament was likely injured. Review mechanisms of injury of the PCL if answered incorrectly. 


Q 


Musculoskeletal | Evaluation, Diagnosis 


= 


A physical therapist examines a tall, thin adult patient whose chief complaint is i tied 
t - an 
is described as a dull ache and throbbing. The patient is unable to id Baint isinteose mid Daai 


and the therapist is unable to change the patient's sym 
tests. The therapist notices that the patient has an inde 
what action should the therapist take? 


i entify any aggravating or easing factors, 
ptoms with any type of position changes or fun ction 
nted sternum (pectus excavatum). In this situation, 


Choices: 


1. Treat the patient with grades III and IV mobilizations of 


the thoracic spine joints. 
j i : an bral join 
2. Begin the patient on a strengthening program targeting the chest, ee pete Soana } 

3. Recommend an x-ray to rule out a fracture of the thoracic spine and as sii 

4. Refuse to treat the patient and immediately consult wi raain 


evaluation. th the patient's primary care provider for further 


Teaching Points Examination A 645 


Correct Answer: 4 


ties of the sternum. 


Incorrect Choices: 


There are no indications in thi 
i eR es pai a: it sg that the patient's back pain is musculoskeletal in nature. Each of the 
on options for a musculoskeletal problem and ignore the fact that what 


is described is a potential emergency situati 
cy situation. If there had been a fr i i 
iti ivit . acture of a thoracic vertebra, 
positions and activities certainly would have provoked the patient's symptoms ee 


Type of Reasoning: Evaluative 


aortic aneurysm if answered incorrectly. 


e 


Lymphatics | Interventions 


A patient with right upper extremity lymphedema is receiving care in a physical therapy clinic. The therapist 
decides to perform manual lymphatic drainage and provide 24-hour compression. What is the BEST way to 
apply compression to sustain the gains made during manual lymphatic drainage? 


Choices: a 
1. Elastic bandages with multilayered foam padding applied distal to proximal. 


2. Elastic bandages with multilayered foam padding applied proximal to distal. 
3. Short stretch bandages with multilayered foam padding applied distal to proximal. 
4. Short stretch bandages with multilayered foam padding applied proximal to distal. 


Teaching Points 


Correct Answer: 3 T es on hand 
t following manual lymphatic drainage utilizes short stret | band- 
has best choice for ODPETE e ia distal to proximal. Short stretch bandages have low resting and 
high TO ATE arg pie create a barrier to lymph flow at rest. However, when exercising, athe 
co working pressures an ases to provide a more effective and consistent change in pressure during e 
ee 5 RRRS payee ph flow. Bandages should be applied from distal to proximal, with higher 
on cycle, enhanci np: ; | ei 
Pressure distally to avoid constricting lymph flow to the 


ace i on the lym- 

i ve ppi t appropriate for this treatment because of the excessive pressures placed ym 
€ Dandages are not app 

Phatic and vascular systems. 


646 Examination A 


Type of Reasoning: Deductive | l 

For this question, the test-taker must recall how to correctly apply compression bandaging for lymphedema 
in order to draw a correct conclusion. This requires the recall of factual guidelines, which is a deductive 
reasoning skill. For this scenario, the best method of application is using short stretch bandages with nid. 
tilayered foam padding applied distal to proximal. If answered incorrectly, review lymphedema treatment 
guidelines, especially bandaging. 


R 


Musculoskeletal | Interventions Cee 


ie 
4 do She 
se Sa 
| 


A patient presents with a chronic restriction of the temporomandibular joint (TMJ). The physical therapist 
observes the situation seen in the picture during mouth-opening range of motion (ROM) assessment. What is 
the BEST intervention if the patient has a classic TMJ unilateral capsular restriction! 


Choices: 

1. Left TMJ, superior glide manipulation. 
2. Left TMJ, inferior glide manipulation. 
3. Right TMJ, superior glide manipulation. 
4. Right TMJ, inferior glide manipulation. 


Teaching Points 


Correct Answer: 4 


Right TMJ, inferior glide. In the photo, the chin has deviated to the right at termi i j 

i ; F ; erminal opening. The active 
range of motion (AROM) will be limited with ipsilateral o ing and a | iati ide of reste 
tion for patients with a TMJ capsular pattern of Ka a , ie sean ae 
Incorrect Choices: 


The left TMJ incorrectly states the capsular 
would compress the joint, not affording a 


Type of Reasoning: Inductive 


pattern. Additionally, superior glide manipulati the right 
ation on 
stretch to the capsule re abi z 


Examination A 647 


Neuromuscular | Examination 


A patient in Hoehn and Yahr Stage 3 Parkinson’s disease exhibi ' E ONA i : i 
should the therapist examine? exhibits episodes of akinesia while walking. Wha 


Choices: 

1. Primary involvement of the head and trunk. 
2. Associated dyskinesias. 

3. Primary involvement of the hips and knees. 
4. Triggers that precipitate the freezing episodes. 


Teaching Points 


Correct Answer: 4 
Freezing of gait (episodes of akinesia) is typically associated with a trigger (e.g., turning, changing direction 
or speed, doorways). Identification of triggers is helpful in developing the plan of care. 


Incorrect Choices: 
Freezing is most often evident during gait and typically involves the entire body, not individual segments of 
the body. Associated dyskinesias may be present but do not typically influence freezing episodes. 


Type of Reasoning: Inductive 

For this question, one must utilize clinical judgment and knowledge of Parkinson's disease in order to 

arrive at a correct conclusion. This requires inductive reasoning skill. For this situation, the therapist should 
examine triggers that precipitate the freezing episodes. Review Parkinson's disease, especially examination of 


akinesia, if answered incorrectly. 


e 


Metabolic and Endocrine | Evaluation, Diagnosis 


A patient is referred to physical therapy for balance and gait training following two falls in the home in the 
past month. The therapist notes in the medical record that the patient has adrenal insufficiency. What are the 


metabolic abnormalities associated with adrenal insufficiency? 


Choices: 

l. Hypokalemia. 
2. Hyponatremia. 
3. Hyperglycemia. 
4. Alkalosis. 


Teaching Points 


Correct Answer: 2 : 
Metabolic abnormalities seen in adrenal insufficiency include hyponatremia (decreased sodium concentra- 


tion in the blood) secondary to renal loss of sodium ions. A decrease in cortisol results in an inability to 
regulate potassium and sodium. Symptoms include general fatigue and anorexia. 


Incorrect Choices: . lta 
Patients with adrenal insufficiency will be hyperkalemic, hypoglycemic, and may have acidosis. 


~~ 


Examination A 


Reasoning: Deductive ities that are often associated w; 
uate ae ve test-taker must recall the metabolic abnormalit with a i 


ssitates the recall of factual informat; 
i nclusion. This nece i tin 
j j in order to arrive at a correct CO Si associated with adrenal 
ih a eae reasoning skill. For this case, nypon s$ oT comes insuffi. 
aa Review signs and symptoms of adrenal insufficiency 1t an 


2 


Nonsystem | Safety and Protection 


A physical therapist is treating a patient with active infectious hepatitis B. In peat 2 pics: a protective 
gown when in the patient's room, what precautions should be taken to avoid trans e disease? 


Choices: l i i ' 

1. Avoid direct contact with the patient's blood or blood-contaminated equipment by wearing gloves. 
2. Avoid direct contact with any part of the patient. 

3. Have the patient wear a mask to minimize droplet spread of the organisms from coughing. 

4. Provide tissues and no-touch receptacles for disposal of tissues. 


Teaching Points 


Correct Answer: 1 

Hepatitis B is transmitted in blood, body fluids, or body tissues. Precautions should include avoiding direct 
contact with blood or blood-contaminated equipment. 

Incorrect Choices: 

This is not an airborne infectious disease. The patient does not need to wear a mask or have specific no-touch tis- 
sue receptacles. Contact with body surfaces with no blood droplets or open wounds should also not be an issue. 
Type of Reasoning: Deductive 


For this question, one must recall the guidelines for standard precautions. This is factual information, which 
is a deductive reasoning skill. For this case, in addition to wearing a protective gown, the therapist should 


avoid direct contact with the patient's blood or blood-contaminated equipment by wearing gloves. Review 
standard precautions, especially for hepatitis B, if answered incorre 


ctly. 
Musculoskeletal | Examination : aac 4 
$ i i 3 : FP E g 
Idiopathic scoliosis is suspected in a 12-year-old gi ER EA 
i - irl. D . patsy dard 
screening test for this condition? 5 uring the physical examination, what is the stan 


Choices: 
1. Longsitting, forward bend test. 
2. Standing, forward bend test. 


3. Sitting, rotation test to the right and left. 
4. Standing, backward extension test. 


Examination A 649 


Teaching Points 


Correct Answer: 2 


elie ey = a standard screening test for scoliosis. During the test, the child will bend forward with 
aif a in the sha core = pees hanging free, The therapist observes child from the back, looking for a 
iffe p € ribs on each side, A spinal deformity is most noticeable in this position. 


Incorrect Choices: 
All other choices are not appropriate for examinin 


forward bending in longsitting), 


8 for scoliosis (e.g., backward extension, trunk rotation, 


Type of Reasoning: Deductive 

For this question, the test-taker must recall the 
to arrive at a correct conclusion. This necessitate 
reasoning skill. For this situation, the standard s 
screening guidelines if answered incorrectly. 


System Interactions | Evaluation, Diagnosis 


guidelines for conducting a scoliosis screening test in order 
s factual recall of testing guidelines, which is a deductive 
creening test is standing, forward bend test. Review scoliosis 


A college student is seen by a physical therapist 3 weeks after having an open reduction and internal fixation 
(ORIF) for a talus fracture. There was no known nerve damage associated with the original injury or surgery. 
After several treatment sessions the therapist notices that the patient's pain is out of proportion to what is 
expected at this stage of recovery. The therapist observes that the patient's ankle and foot are still markedly 
swollen, and the skin appears mottled (red and white). The injured foot feels sweaty compared to the unaf- 


fected side. What condition should the therapist suspect? 


Choices: 

1. Infection in the ankle joint. 

2. Complex regional pain syndrome (Type 1). 
3. Complex regional pain syndrome (Type 11). 
4. Post-traumatic arthritis. 


Teaching Points 


Correct Answer: 2 

Complex regional pain syndrome (CRPS) 
This question describes classic ae 7 
perature ch , skin changes, and sweliNg ee 
tee TEET $ a Typ e II (formerly causalgia) there is a known nerve injury, 


a peripheral nerve. 


Type 1 was formerly known as Reflexive Sympathetic Dystrophy. 
f CRPS, which include unexplained and hypersensitive pain, tem- 


f the affected area. In CRPS Type I, there is no known nerve 
such as a crush injury to 


Incorrect Choices: bed i ; 

i Í tly than what is described in the question 
Ani i a uld have presented differen 
ane Pd rien and chills, palpable warmth in the infected area, ane pra aie 
and pail : ap ar inage at the surgical incision site. Post-traumatic Saar may mins faa 
or subtal TR a ec etre repair of the talus, but it would typically la grt soap cee 
Ad ana ae a aA described in this scenario is not consistent with the p : 

y, the clinica 


Patients describe in an arthritic joint. 
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Type of Reasoning: Analytical | 
Mt this question, the test-taker must analyze the presenting siden gar of pe saris ym the 
likely diagnosis. This requires analytical reasoning skill where pieces of int A pea 3 os to draw 
reasonable conclusions. For this situation, the symptoms are consistent wit (Type 1). If answered 
incorrectly, review information on CRPS, especially Type I symptoms. 


S 


Genitourinary | Interventions 


A woman is referred to physical therapy with a diagnosis of pelvic floor weakness after delivering a baby. 
Proper instructions for pelvic floor exercises would NOT include which of the following? 


Choices: 

1. Stop and start the flow of urine every time you go to the toilet. 

2. Squeeze the muscles around the vagina, imagining you are stopping the flow of urine, hold for 5-10 
seconds, then relax. 

3. Repeat the exercises 10 times, three times a day. 

4. Start in supine position and progress to sitting and standing practice. 


Teaching Points 


Correct Answer: 1 


Kegel exercises (pelvic floor exercises) should not include stopping and starting the flow of urine every time 


one goes to the toilet. This can be used once as a test to find if the correct muscles are contracting. Continued 
use can result in bladder complications (e.g., infection, overuse). 


Incorrect Choices: 


Proper instructions for Kegel exercises include: lie down, sit, or stand with your legs slightly apart and relax 
your thighs, buttocks, and abdomen muscles. Tighten the ring of muscle around your front and back pas- 


sages, drawing the pelvic floor muscles up inside. Hold for 5-10 seconds and relax. Repeating the exercise 
10 times, three times a day is the recommended intensity and frequency. 


Type of Reasoning: Inductive 


This question requires one to recall Kegel exercise guidelines in order to determine an a proach that is NOT 
appropriate to provide as part of instruction for exercise. This requires inductive ashi skill, where clinical 
judgment is paramount to arriving at a correct conclusion. For this case, it is NOT appropriate to stop and stat 
the flow of urine every time when going to the toilet. Review Kegel exercise aidli if Ae incorrectly. 


| Musculoskeletal | Examination — ) Ae E 
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During observation of bilateral active straight l ising l 
pU i eg raising in a supi iti ro- 
gressively increasing lumbar lordosis during low 81N a supine position, the patient demonstrates P ost 


ering of the li ay ae : 
LIKELY cause of the observed excessive lordosis icine the ia se What is the 
eg activity 


Choices: 
1. Muscle imbalance between the rectus femoris a 

nd the sartori 
2. Weakness of both quadratus lumborum muscles. cameo 


3. Weakness of the rectus abdominis and obli 


) i que muscle 
4. Excessive elastic shortening of the ipsilateral hamstring muct, gro 
up. 
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Teaching Points 


Correct Answer: 3 

During a dynamic activity such as the performance of a bilateral active straight leg raise, the weight of 
the limbs lifted produces an anterior torque on the pelvis, During this dynamic activity, excessive lordo- 
sis typically is associated with excessive anterior pelvic rotation. Normally muscles that contro! anterior 
pelvic rotation (posterior pelvic rotators) act to counter the anterior torques produced by the mass of 

the lower limbs lifted off the table, helping to prevent unwanted sagittal plane movements of the lumbar 
spine. Contractile activities of the anterior trunk muscles (rectus and obliques) provide a posterior rota- 
tion moment on the pelvis, helping to stabilize the pelvis. Fatigue weakness of the anterior trunk muscles 
in this patient could result in poor control of sagittal plane rotation of the pelvis, leading to the observed 
increasing lumbar lordosis. 


Incorrect Choices: 

The quadratus lumborum acts as a stabilizer and an extensor of the lumbar spine in the sagittal plane, and 
one would not suspect weakness as the cause of the observed excessive lordosis. Lack of hamstring length- 
ening could not directly produce the observed increasing lordosis. While the rectus femoris and sartorius 
are capable of anterior pelvic rotation when the lower limbs are fixed, they offer no direct force to produce 
unwanted anterior pelvic rotation and subsequent lordosis in this case in which the limbs have been lifted 


off the table. 


Type of Reasoning: Inferential 
For this question, one must infer, or draw a reasonable conclusion, for an increasing lumbar lordosis dur- 


ing bilateral straight leg raising. Questions that require one to determine what is most likely to be true often 
necessitate inferential reasoning skill. For this case, the cause is most likely fatigue weakness of the rectus 
abdominis and oblique muscle groups. Review causes of lumbar lordosis if answered incorrectly. 
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The therapist is treating a patient with chronic Lyme disease of more than 1 year's duration. What joints are 
likely to demonstrate more arthritic changes and therefore should be the focus of physical therapy interven- 


tions? 


Choices: 

1. Small joints of the hands and feet. 

2. Large joints of the body, especially the knee. 

3. Axial joints, especially the lumbrosacral spine. 

4. Axial joints, especially the cervical and thoracic spine. 


Teaching Points 


Correct Answer: 2 : ie 
Stage 3 Lyme disease (late or chronic Lyme disease) is characterized by intermittent arthritis with marked 


Pain and swelling, especially in the large joints. Permanent joint damage can occur. 


Incorrect Choices: F. 
Other joints may be affected, though not with the same frequency as the large joints. 
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Type of Reasoning: Deductive 


This question requires the test-taker to recall the stages of Lyme disease and presenting symptoms in order y 
arrive at a correct conclusion. This necessitates the recall of facts and guidelines, which is a deductive eq. 
soning skill. For this situation, the patient is likely to show arthritic changes of the large joints of the 


especially the knee. Review Lyme disease stages and symptoms if answered incorrectly. 


Cardiovascular/Pulmonary | Examination 


A physical therapist is preparing to treat a patient in an inpatient setting. The therapist observes the following 
readout for the patient's cardiac rhythm on a telemetry unit. What is the patient s heart rate? 
n | 


v 


Choices: 

1. 80 beats per minute. 
2. 100 beats per minute. 
3. 120 beats per minute. 
4. 140 beats per minute. 


Teaching Points 
Correct Answer: 3 


Each square on the electrocardiogram (ECG) paper is 5 mm long, which represents 0.2 seconds. Five squares 
are equal to 1 second. There is a total of 50 squares on this strip, which equals a total 10 seconds. The num- 


ber of QRS peaks on the strip is 20. Therefore, there is a total of 20 QRS peaks on this 10-second ECG stip, 
which translates to a heart rate of 120 beats per minute. 


Incorrect Answers: 


All of the other answers are incorrect because they do not consider the entire strip to account for all the avait 
able beats, which is necessary if the rhythm is irregular. 


Type of Reasoning: Deductive 


For this question, the test-taker must recall the guidelines of how to read the heart rate on an electrocardio- 
gram (ECG) in order to arrive at a correct conclusion. This requires deductive reasoning skill, where factual 
recall of information guides critical thinking. For this case, the patient's heart rate according to the È is 

120 beats per minute. If answered incorrectly, review guidelines for reading electrocardiograms. 


Neuromuscular | Examination i 

A poyra therapist observes a full-term infant in the neonatal intensive care unit (NICU) just after birth ast 
pine position, the shoulders are abducted and externally rotated, elbows and fingers are flexed hips 

abducted and externally rotated, and knees are flexed. What would this posturing be in indication OF 
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Choices: 

1, Upper extremity tone is abnormal. 

2, Lower extremity tone is abnormal. 

3. Tone is abnormal in both upper and lower extremities 
4. Tone is normal in both upper and lower extremities. | 


Teaching Points 


Correct Answer: 4 


A chore infant in the N ICU can have low Apgar scores, respiratory distress, or any one of a number of 
specific diagnoses (none isted in this case). Initial tone and posturing involve some flexion of the limbs. At 
1 month, decreased flexion can be expected. 


Incorrect Choices: 
a other —— indicate that the flexor tone and posturing noted in a newborn’s upper and lower limbs are 
abnormal. 


Type of Reasoning: Analytical 

For this question, one must analyze the description of posture in an infant and make a determination of 
what the posturing indicates. This requires analytical reasoning skill. For this case, the posturing indicates 
that tone is normal in both upper and lower extremities. Review posturing in infants if answered incorrectly. 
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Metabolic and Endocrine | Interventions a aa 
ellitus has generalized osteoporosis. What is the BEST exercise to include in 


A patient with type 1 diabetes m 
this patient's plan of care? 


Choices: ; er, 
1. Bilateral quadriceps presses against resistance 1 sitting. 
2. Aquatic exercises. 

3, Running on a treadmill. 

4. Partial squats in standing. 


Teaching Points 
Correct Answer: 4 in weight-be aring postures provide the best stimulus to bone (e.g., standing, 


Extensor stabilization exercises 
i i uats). 
holding against resistance, standing partial sq ) 


ghts) provide less stimulus to bone while pos- 


Incorrect Choices: es 
ties (jumpin f water limits the load on bone during aquatic 


High-load, short-duration activi a 
ing increased risk of muscle strain and injury. 
exercises, 


g, running, wel 
The buoyancy © 


rder to determine a best course of action. 
se, the best exercise to include for 


Type of Reasoning: Inductive alias diia judgment in o 
teoporosis if answered incorrectly. 


This question requires the test-taker to. ve reasoning skill. For this ca 
Questions of this nature often require ipducuve 1 aO ise guidelines for os 
Osteoporosis is partial squats in standing. Rev! 
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Nonsystem | Safety and Protection 


j ich finding is MOST LIKELY 
Patients may sustain injuries that cause external or internal bleeding. Which 8 to be 
present in patients with internal bleeding? 


Choices: 
1. Decreased level of consciousness. 


2. Cool, moist skin with a pale or gray appearance. 
3. Restlessness or anxiety. 
4. Referred pain. 


Teaching Points 


Correct Answer: 4 


Referred pain is present when visceral structures are impacted by injury, tumors, Or abnormal pressure. 


Patients who suffer blunt trauma may sustain bleeding that creates abnormal pressure on visceral structures 
that refer to a predictable body region (e.g., liver referred to the right shoulder). Patients with a history of 
blunt trauma, who present with referred pain, should be emergently referred to a physician for assessment. 


Incorrect Choices: 


Restlessness and anxiety, decreased levels of consciousness, and skin changes (cool, moist, pale/gray) are 
symptoms related to shock. Patients may experience any of these symptoms due to hypovolemia or psycho- 
genic reasons. Patients with both external or internal bleeding may experience symptoms of shock. Symptoms 


of shock are very concerning, and in response, health care providers should place patients in supine, elevate 
the legs if appropriate, and activate EMS if symptoms are not quickly resolved. 


Type of Reasoning: Inferential 


For this question, the test-taker must infer what is likely to be true of a situation, based on clinical symp- 
toms. Questions of this nature often require inferential reasoning skill. For this situation, referred pain is 
most likely to be present with internal bleeding. If answered incorrectly, review information on intemal 
bleeding and common findings. 


Neuromuscular | Evaluation, Diagnosis 


While gait training a patient following a stroke, the therapist observes th 
into recurvatum during stance phase. What is the MO : 


knee on the hemi tic side going 
ST LIKELY cause of e hemipare 


this deviation? 
Choices: 


1. Severe spasticity of the hamstrings or weakn 
ess of 
2. Weakness or severe spasticity of the qua me onone 


leus. 
driceps =h 
3. Weakness of the gastrocnemius-soleus or spastic; 
asti ihi 
4. Weakness of both the gastibenenfiss niets ma ye mudes 


pretibial muscles. 
Teaching Points 


Correct Answer: 2 


W e bd = 
eakness or severe spasticity of the quadriceps is the most likely cause of 
genu recurvatum. 


Incorrect Choices: 
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Type of Reasoning: Inferential 

shes ri one D ae Sa wa? likely cause of genu recurvatum and use this knowledge to 

re cause is most likely due Sake = ra nature often require inferential reasoning skill. For this case, 
re spasticity o . 

genu recurvatum, if answered incorrectly. pasticity of the quadriceps. Review gait patterns, especially 


Lymphatic | Examination 


This picture depicts a clinician assessing for Stemmer'’s sign. The clinician is examining for what condition? 


Choices: 

1. Metatarsalgia. 

2. Hammer toe. 

3. Lymphedema. 

4. Fracture of the second toe. 


Teaching Points 


chert, AIEA kin at the b f the second toe or fi hich the clini 
Stemmers > - essed b ulling up on the SKIN at ine ase o z ; Í T nger, wnl e ciini- 
E ee a ae i the skin is unable to be pulled up, then it is a sign of lymphedema, usually 
primary but also advanced secondary. 


Incorrect Choices: 


A bunion is diagnosed by 
A hammer toe is usually diagnosed 


the metacarpophalangeal (MCP) joint angle. A fracture is diagnosed by radiology. 
by visual inspection of the foot. 


Type of Reasoning: Analytical Sledge Of Stemmer's sign and analyze the information present in the 


For thi i ilize kn i i 
Pickart in oiei Sa mE conclusion. Questions that accompany pictures often necess lait es 
o arrive a the picture depicts an examination for 


cal reasoning skill. For this situation, 
Review Stemmer'’s sign if answered incorrectly. 


the presence of lymphedema. 
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Neuromuscular | Evaluation, Diagnosis 


An infant has been diagnosed with a complete rupture of C8 and T1 resulting in Klumpke’s paralysis, Which 
movement can be expected to be impaired? 


Choices: 

1. Shoulder elevation. 

2. Wrist and finger flexion. 
3. Elbow extension. 

4. Elbow supination. 


Teaching Points 


Correct Answer: 2 


Klumpke’s paralysis involves muscles innervated by the lower roots of the brachial plexus (C8-T1 nerves), 
Paralysis affects the intrinsic hand muscles (interossei, thenar, and hypothenar muscles), flexors of the wrist 
and fingers (flexor carpi ulnaris and ulnar half of flexor digitorum profundus), and forearm pronators. Typi- 


cal presentation is an intrinsic minus or claw hand. Horner's syndrome can also be present with involvement 
of T1 affecting the dilators of eye and eyelid elevation. 


Incorrect Choices: 
Shoulder and elbow movements are not impaired with Klumpke’s paralysis. 
Type of Reasoning: Inferential 


This question requires one to determine the expected motion impaired by Klumpke’s paralysis, This neces- 
sitates understanding of the diagnosis and muscles innervated by the lower roots of the brachial plexus 


in order to arrive at a correct conclusion. For this scenario, one would expect wrist flexion to be impaired. 
Review Klumpke’s paralysis and movements impaired by the injury if answered incorrectly. 
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Gastrointestinal | Evaluation, Diagnosis 


What is pain and tenderness with palpation over McBurney’s point associated with? 


Choices: 

1. Acute appendicitis. 
2. Hiatal hernia. 

3. Acute cholecystitis. 
4. GERD. 


Teaching Points 


Correct Answer: 1 


Pain and tenderness with palpation over McBurney’s poi i icitis. MBU" 

. e = point are associ t ® citis. M 1 * 
ney’s point is located half the distance between the anterior superior te the rae re a umbilicus in 
the right lower abdominal quadrant. spine ( ) an 
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Incorrect Choices: 
A positive Murphy's sign (pain and tenderness over the costovertebral angle) is associated with acute chol- 


ecystitis or acute pyelonephritis. Hiatal hernia pain is usually sharp and localizes to the lower esophagus/ 
upper stomach area. Gastroesophageal reflux disease (GERD) produces persistent burning pain in the 


esophagus, throat, or chest. 


Type of Reasoning: Deductive 

This question requires factual recall of information in order to arrive at a correct conclusion. This is a deduc- 
tive reasoning skill. One must recall what pain and tenderness of McBurney’s point indicates. In this case, it 
is indicative of acute appendicitis. Review testing guidelines for acute appendicitis if answered incorrectly. 


xa 0 


Cardiovascular/Pulmonary | Examination 


What is the expected hemodynamic response for a patient on a beta-adrenergic blocking agent during exercise? 


Choices: 
1. Heart rate to be low at rest and rise minimally with exercise. 


2. Heart rate to be low at rest and rise continuously to expected levels as exercise intensity increases. 


3. Systolic blood pressure to be low at rest and not rise with exercise. 
4. Systolic blood pressure to be within normal limits at rest and progressively fall as exercise intensity increases. 


Teaching Points 


Correct Answer: 1 
A beta-blocker will decrease the sympathetic response to activity. This will decrease the heart rate at rest and 


will blunt the heart rate response to activity. 


Incorrect Choices: 
The heart rate response to exercise will be blunted. The blood pressure will rise with exercise, just not to the 
expected levels. The systolic blood pressure will be lowered at rest and will increase with activity, but not to 


normal levels. 


Type of Reasoning: Inferential pe 
For this question, one must determine what is most likely to be true of a situation, which is an inferential 
reasoning skill. One must utilize knowledge of beta-blockers and exercise with beta-blocker use in order to 
arrive at a correct conclusion. For this situation, one would expect heart rate to be low at rest and rise mini- 
mally with exercise. If answered incorrectly, review beta-blocker effects during exercise. 
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A new child i ; | ae | district and entering 2nd grade. A physical therapy request has been 
Made. In ee TER se e previous school, the therapist notes that the child has cerebral palsy. 
Using the Gross ie or Classification System (GMFCS) for Cerebral Palsy, the child is reported at a Level V. 
The reason for the referral is MOST LIKELY for which of the following goals? 
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te dent in advanced gross motor skills such as pa de riding a bike. 
2. Independent and safe in gait and stair climbing using an çan 

3. Independent in use of manual wheelchair for primary mo wee ae 

4. Maintain range of motion and skin integrity with use of positioning 


Teaching Points 


Correct Answer: 4 . ite x rey g 
A Level V indicates that the child is severely limited even with the use of assistive technology. So the referral 


is most likely to prevent further impairments and maintain educational goals. 


Incorrect Choices: | , 
Jumping, climbing describe a Level I; stair training describes a Level III; manual wheelchair use describes a 


level III or IV. 


Type of Reasoning: Inferential 

One must infer or determine what is most likely to be true of a situation in order to reach a reasonable 
conclusion. This requires inferential reasoning skill, where the test-taker is tasked with determining the most 
likely reasoning for the child’s referral to PT. In this case, the referral was MOST LIKELY for maintaining 
range of motion and skin integrity with use of positioning devices. If answered incorrectly, review the Gross 
Motor Function Classification System. 


Neuromuscular | Examination 


A patient sustained a right middle cerebral artery stroke 2 weeks ago with the primary impairments of con- 
tralateral upper greater than lower extremity hemiparesis and hemisensory loss. What examination item is 
BEST to assess the patient's primary impairments? 


Choices: 

1. Functional Independence Measure (FIM). 

2. Berg Balance Scale. 

3. Fugl-Meyer Assessment of Motor Performance. 
4. NIH Stroke Scale. 


Teaching Points 


Correct Answer: 3 


The Fugl-Meyer assessment of motor performance is the best o 


tion i ; assess 
upper and lower extremity function, strength, coordination : 200 Contains specific MaN 


sensation, and range of motion. 
Incorrect Choices: 
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Type of Reasoning: Inductive 


necessitates inductive reasoning skill. In thi 

se Fug Meyer Assessment of Motes Perera ese patient's primary impairments: For thio scenar 
e Fugl- ento 7 . For this scenario, 
fi Otor Performance is best. If answered inco jew i i ; 

assessment, especially the Fugl-Meyer Assessm rrectly, review information on CVA 


eg 


Neuromuscular | Evaluation, Diagnosis 


A a pa nag is RER (Glasgow Coma Scale score of 3) is transferred to a long-term care facility for 
custodial care. On initia examination, the therapist determines the patient is demonstrating decerebrate pos- 
turing. Which limb or body position is indicative of this? 


Choices: 

1. The upper extremities in flexion and the lower extremities in extension. 

2, Extreme hyperextension of the neck and spine with both lower extremities flexed and the heels touching the 
buttocks. 

3. All four limbs in extension. 

4. All four limbs in flexion. 


Teaching Points 


Correct Answer: 3 
With decerebrate posturing (decerebrate ri 
sion. 


gidity), the upper and lower extremities are held rigidly in exten- 


Incorrect Choices: Soe pan i rat hag wd 
In decorticate posture, the upper extremities are held rigidly in flexion while the lower extremities a 

extended wish, opisthotonos, extreme hyperextension of the neck and spine is evident, with both lower 
Risroenities flexed and the heels touching the buttocks. All limbs flexed is not typically found in the comatose 


patient. 


e of Reasoning: Deductive it Paneer ss 
a i ; the test-taker to recall factual guidelines related to posturing with individuals who 
2 35 question Ronee cacts and guidelines often necessitates deductive reasoning skill. For this case, decer- À 
PAES uta present as all four limbs in extension. Review various types of posturing with coma 1 


answered incorrectly. 
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Gastrointestinal | Interventions ——— 
Ses ee A e aaa : i tient complains 
ess and postural instability, The patient con 
e with mps pn p ove trunk stabilization 


A patient is recovering from a mild strok troke recovery and impr 


of severe heartburn. What is the BEST choice to M 
While minimizing heartburn? 
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Choices: 


1. Perform trunk stabilization exercises with the patient in the semi-Fowler position. 
2. Begin with bridging exercises progressing to sitting holding. 

3. Perform resisted holding in sitting using rhythmic stabilization. 

4. Instruct the patient to take antacids right before physical therapy. 


Teaching Points 
Correct Answer: 3 


Heartburn is a common symptom of gastroesophageal reflux disease (GERD) and can 7 aggravated by pogi. 
tioning in supine, prone, or bridging. Modifying the patient s position to upright can alleviate the Symptoms 
and demonstrate to the patient the therapist's concern. 


Incorrect Choices: 


Semi-Fowler position (supine, head and torso elevated 30°) is not an effective position to work on trunk 
stabilization. Bridging will aggravate heartburn. Prophylactic use of antacids before therapy is Not indicated. 
With severe heartbum, the patient will likely be on a proton pump inhibitor (PPI) such as Prilosec, Nexium, 
or Prevacid. 


Type of Reasoning: Inductive 


For this question, the test-taker must utilize clinical judgment in order to arrive at a correct conclusion. This 
necessitates inductive reasoning skill. In this situation, the best choice for a patient with severe heartbum is 


to perform resisted holding in sitting using rhythmic stabilization. Review information regarding GERD and 
exercise approaches if answered incorrectly. 
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Integumentary | Interventions 


A physical therapist is educating a patient with diabetic polyneuropathy. What is the BEST foot care precaution 
information to share with this patient? 
Choices: 


1. Apply moisturizing cream daily in between the toes and on the heels 
2. It is best to shop for new shoes at the beginning of day. 


3. Keep your feet warm at night with a heating pad or hot water bottle. 
4. Use a pumice stone to gently remove calluses. 


Teaching Points 


Correct Answer: 4 


Foot care precaution for patients with diabetic 
gently file calluses. Other advice includes exa 


polyneuropathy should include the use of a pumice stone 
opment. Additionally, patients should never 


mining footwear for proper fit to prevent callus and com d 
use anything sharp or chemicals to debride corns of 
Incorrect Choices: 


it is important to moisturize but not between the to i buy 
eS as it i : : is best [0 Y™" 

shoes at the end of the day when the feet are larger. e a re R aes aT s pty result 

an improper fit. Finally, heating pads and hot water b € beginning of the day © 

ropathy. If the patient's feet are cold, it is recommen 


ottles are contraindicated in someone with P° 
ded they wear socks. 
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Type of Reasoning: Inductive 

For this question, the test-taker must utilize knowledge of diabetic foot care in order to determine the best 
foot care precaution information to share with the patient. This necessitates clinical judgment, which is an 
inductive reasoning skill. For this case, the therapist should share with the patient use of a pumice stone to 
gently remove calluses. If answered incorrectly, review diabetic foot care information. 


2 


Neuromuscular | Examination 


A therapist wishes to examine the balance of an elderly patient with a history of falls. The Berg Balance Test is 
selected. Which area is NOT examined using this test? 


Choices: 

1. Sit-to-stand transitions. 

2. Functional reach in standing. 
3. Turning head while walking. 


4. Tandem standing. 


Teaching Points 


Correct Answer: 3 
The Berg Balance Test (BBT) is a test of static and dynamic balance in sitting and standing. It includes tran- 


sitional items of sit-to-stand and stand-to-sit. It does not include items on gait. Turning while walking is an 
item on both the Tinetti Performance-Oriented Mobility Assessment and the Dynamic Gait Index. 


Incorrect Choices: 
All other choices are items on the BBT. 


Type of Reasoning: Deductive 
For this question, the test-taker must recall the features of the BBT in order to arrive at a correct conclusion. 


This is factual recall of information, which is a deductive reasoning skill. In this case, the BBT does not exam- 
ine turning while walking. Review the BBT if answered incorrectly. 
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Musculoskeletal | l nter venti ons Py e TS cere seer ee a ie a ao 
The physical therapist is instructing a new mother to perform range of motion and stretching for her newborn 
who has a clubfoot. In what directions should the therapist advise her to carefully stretch? 


Choices: 
x Plantarflexion and inversion. 
3 P lantarflexion and eversion. 
Dorsiflexion and inversion. 
- Dotsiflexion and eversion. 
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Teaching Points 


Correct Answer: 4 


The term “clubfoot” (talipes equinovarus) refers to the way the foot is postupne n aba angle to the 
ankle, like the head of a golf club. It describes a range of foot abnorma agit <n yp oe at birth in wh; 
the infant's foot is twisted into an equinovarus deformity. Stretching should be opposite the direction Of the 
deforming position; therefore, stretch is into dorsiflexion and eversion. 


Incorrect Choices: 
All other choices would not be beneficial when stretching a clubfoot. 


Type of Reasoning: Inductive 


This question requires one to determine a best course of action using clinical judgment, based on knowl 
of clubfoot. Questions of this nature, where clinical judgment is utilized to reach a sound conclusion, often 
necessitate inductive reasoning skill. In this case, the therapist should recommend stretching in the oppo- 


site direction of the deforming position, which is dorsiflexion and eversion. Review clubfoot and treatment 
guidelines if answered incorrectly. 


Cardiovascular/Pulmonary | Interventions : D A 


Pursed lip breathing as part of the treatment regimen would be MOST appropriate for a patient with which 
condition? 


Choices: 

1. Circumferential thoracic burns. 
2. Asbestosis. 

3. Rib fracture. 


4, Emphysema. 


Teaching Points 
Correct Answer: 4 


Pursed lip breathing gives increased resistance to the airways on exhalation. The resistance causes increased 

pressure, which helps to prevent airway collapse (likely sequelae given the pathophysiology of emphysema). 
This occurs via collateral ventilation through pores of Kohn and canals of Lambert 
Incorrect Choices: 


Circumferential thoracic burn is a restrictive disorder, and ; ; ; n 
, Was EE pg , and pursed lip b effect 0 
this. Asbestosis is an interstitial lung disease where there are broie eN AA ea oa 
Pi N will have ict a on this patient's breathing pattern. Rib fractures are also a restrictive ie 
er. In order to improve the breathing pattern, it would b i ; ip Dre? 
ing will have little effect. e most beneficial to control pain. Pursed lip 


Type of Reasoning: Inferential 
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Musculoskeletal | Examination 


A patient has normal quadriceps strength but unilateral weak 
What might the therapist observe during swing phase of ee ie (3/5) of the hamstring muscles on the right. 


Choices: 

1. Excessive compensatory hip extension on the sound side. 

2. Decreased hip flexion followed by increased knee flexion on the weak side 
3, Excessive hip extension followed by abrupt knee extension on the weak side. 
4, Excessive hip flexion followed by abrupt knee extension on the weak side. 


Teaching Points 


Correct Answer: 4 
The hamstring muscles primarily control the forward swing of the leg during terminal swing. Loss of func- 
tion may result in abrupt knee extension and increased hip flexion. 


Incorrect Choices: 

Excessive compensatory hip extension on the sound side would help in pulling the weak side into flexion 
due to weak hip flexors. This is not the case. Decreased hip flexion followed by increased knee flexion on the 
weak side would be the result of weak hip flexors and knee extensors during terminal swing. There would be 
abrupt knee extension as the hamstrings need to decelerate the tibia at terminal swing; however, one would 


not have excessive hip extension. 


Type of Reasoning: Inferential 
This question asks one to determine what is likely to be true for a patient with unilateral weakness of the 


hamstring muscles during gait. This requires one to infer information and recall the effects of muscle weak- 
ness on gait, necessitating inferential reasoning skill. For this case, the therapist is likely to see excessive hip 
flexion followed by abrupt knee extension on the side with hamstring weakness. Review gait abnormalities 


associated with muscle weakness if answered incorrectly. 


Musculoskeletal | Interventions 
An adult patient sustained an elbow dislocation while completing a military obstacle course eight weeks ago 
and continues to have limited elbow flexion. Which joint mobilization technique is BEST to improve elbow 


flexion? 


Choices: 

1. Posterior glide of the radial head on the humerus. 
2. Anterior glide of the radial head on the humerus. 
3. Lateral glide of the radial head on the humerus. 

4. Medial glide of the radial head on the humerus. 


Teaching Points 


Correct Answer: 2 
An anterior glide of the radius on the humerus would be used to increase elbow flexion. In this case, and 

according to the concave-convex rule, a concave surface is moving on a convex surface, so the anterior glide 
will occur in the same direction as the osteokinematic motion of flexion. See Table 2-1 for a review of the 


“oncave-convex rule application to peripheral joints. 
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Incorrect Choices: 
Medial and lateral glides may be used to augme 
elbow joint flexion. Posterior glide of the radial h 


nt overall mobility but are not the best choice to improve 
ead would be used to increase elbow extension, 


e of Reasoning: Inductive rane l 
Bie question requires the test-taker to recall joint mobilization pue ae apply them toa | 
patient who sustained an elbow dislocation with resultant decreased elbow raw uae ‘ee 
reasoning skill, where clinical knowledge is applied to therapeutic pasate or a on, the therapig 
should select an anterior glide of the radial head on the humerus. If answered incorrectly, review joint mobi. 
lization guidelines, especially for the elbow. 


& 


Neuromuscular | Interventions 


A patient with a complete tetraplegia (ASIA A) at the C6 level is initially instructed to transfer using a transfer 


board. With shoulders externally rotated, how should the remaining upper extremity (UE) joints be posi- 
tioned? 


Choices: 

1. Forearms pronated with wrists and fingers extended. 

2. Forearms supinated with wrists extended and fingers flexed. 
3. Forearms pronated with wrists and fingers flexed. 

4. Forearms supinated with wrists and fingers extended. 


Teaching Points 


Correct Answer: 2 


The patient with tetraplegia at the C6 level does not have triceps to assist in transfers. Independent 
transfers can be achieved using muscle substitution and positioning to lock the elbow. The hands are 
positioned anterior to the hips; the shoulders are externally rotated with the elbows and wrists extended, 
forearms supinated, and fingers flexed. Strong contraction of the anterior deltoid, shoulder external 


rotators, and clavicular portion of the pectoralis major flexes and adducts the humerus, causing the 
elbow to extend. ; 


Incorrect Choices: 


Fingers are always flexed (not extended) to preserve tenodesis gra . ronated) 
and the wrist is extended (not flexed). grasp. Forearms are supinated (not p 


Type of Reasoning: Inductive 


This question requires one to determine, through clinical į ioi j- 
tioning for a patient with C6 tetraplegia i judgment, what would be the best UE joint po“ 


n order to perform a transfer using a transfer board. This ne 


sitates clinical judgment and use of knowledge of transf i ; `h ; , j 
skill. For this case, the therapist should e pii yi sii pave zi ee Ang 
wrists exten 


nsure the forearms are 
flexed. Review transfer guidelines for patients with tetraplegia if answered incorrect! 
rrectly. 
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Integumentaryl Evaluation, Diagnosis, Prognosis 


which of the following is the MOST valid Prognostic indicator of early wound healing of a diabetic foot 
ulceration! 


Choices: 
1, Increase in the granulation formation within the first month, 


2. Areduction of the wound surface area in the first month. 
3. A reduction in the exudate production in the first few weeks, 
4. Epithelialization is present within the first month of care being initiated. 


Teaching Points 


Correct Answer: 2 

A significant decrease in wound area during the first month is the most significant prognostic indicator of 
full wound closure for diabetic foot ulcerations. Significant reduction of wound area in the first few weeks is 
also a predictor of complete wound healing in venous and pressure ulcerations. 


Incorrect Choices: 
Although the other options are important for wound healing and contribute to a reduction in wound surface 


area, individually they represent an earlier stage of wound healing and are not as predictive of complete 
wound healing. 


Type of Reasoning: Inferential 
For this question, the test-taker must infer what is most likely to be true for the healing of a diabetic foot 


ulceration. Specifically, the test-taker must review the information presented and determine which is the 
most reliable prognostic indicator for future healing. This necessitates inferential reasoning skill. For this 
scenario, a reduction of the wound surface area in the first month is the most reliable indicator for future 
healing. Review wound healing guidelines, especially diabetic foot ulcers, if answered incorrectly. 


Musculoskeletal | Examination —— — 
A patient is seen in the physical therapy clinic with a complaint of shoulder and neck pain following an injury 


Sustained during a lacrosse game. The patient complains of local pain and denies any associated paresthesia or 
numbness. The therapist suspects a suprascapular nerve injury. Which resisted motion test results would sup- 


port this diagnosis? 


Choices: 

l. Weakness with shoulder extension. 

2. Weakness with shoulder abduction and lateral rotation. 
3. Weakness with shoulder medial rotation. : ; 

4. Weakness with shoulder adduction and medial rotation. 


e a a a 
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Teaching Points 
Correct Answer: 2 


The suprascapular nerve innervates the supraspinatus and infraspinatus, which are tested with the actions of 
shoulder abduction and lateral rotation, respectively. There is no cutaneous nerve field for the suprascapular 
nerve. 

Incorrect Choices: 


The long head of the triceps brachii (radial nerve) and posterior deltoid (axillary nerve) muscles are tested 
with shoulder extension. The subscapularis muscle produces medial rotation and is innervated by the upper 
and lower subscapular nerve. Combined shoulder adduction and medial rotation are produced by the pec- 
toralis major (medial and lateral pectoral nerves), latissimus dorsi (thoracodorsal nerve), and teres major 
(upper and lower subscapular nerve) muscles. See Table 2-4 for a review of upper extremity muscles and 
their innervation. 


Type of Reasoning: Inferential 


For this question, the test-taker must infer what is likely to be true of a clinical situation in order to arrive ata 
correct conclusion. This requires inferential reasoning skill. For this case, weakness with shoulder abduction 


and lateral rotation would support a diagnosis of suprascapular nerve injury. If answered incorrectly, review 
information on suprascapular nerve injury. 


Musculoskeletal | Evaluation, Diagnosis 


y E 
A competitive gymnast is examined by the physical therapist. The chief complaint is nagging, localized pain in 
the anterior left lower leg that is consistently present at night and increases during activity with swelling. What 
are these complaints MOST characteristic of? 


Choices: 
1. Bone tumor. 


2. Anterior compartment syndrome. 
3. Shin splints. 


4, Stress fracture. 


Teaching Points 


Correct Answer: 4 


Symptoms of a stress fracture may include pain and swellin 
injured bone. Stress fractures should be considered in patie 


a recent increase in activity or repeated activity with limite 


location but commonly includes tendinopathy, 
syndrome. 


& particularly with weight bearing on thé after 
nts who present with tenderness OF gee on 


d rest. The differential diagnosis varies bas 


t 
compartment syndrome, and nerve or artery entrap™ a 
Incorrect Choices: 


may 
vity may also increase the amount of pain. me 
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Compartment syndr ome Is a painful condition that occurs when pressure within the muscles builds to dan- 
gerous levels. This pressure can decrease blood flow, which prevents nourishment and oxygen from reaching 
nerve and muscle cells. Compartment syndrome can be either acute or chronic. Acute compartment syn- 
hoe maka medical emergency. It is usually caused by a severe injury. There may be pain, decreased pulses, 
paresthesias, pallor, and paralysis. Chronic compartment syndrome, also known as exertional compartment 
syndr ome, is usually not a medical emergency. It is most often caused by athletic exertion. However, the 
patient usually complains of a bursting type of pressure and pain, and that was not the case here. 

Shin splints (medial tibial stress syndrome) is a common condition that can be distinguished from tibial 
stress fractures by nonfocal tenderness (diffuse along the mid-distal, posteromedial tibia) and a lack of 


edema. 


Type of Reasoning: Analytical 

This question requires one to determine the most likely diagnosis based ona description of symptoms. 
Questions of this nature often necessitate analytical reasoning skill, where information is analyzed in order 
to draw reasonable conclusions. For this scenario, the symptoms are most consistent with a stress fracture. 


Review signs and symptoms of stress fractures if answered incorrectly. 


Gastrointestinal | Evaluation, Diagnosis 


A patient is referred to physical therapy with a chief complaint of pain involving their hips, low back, and 
shoulders. The patient is unable to identify any precipitating event or trauma that led to their symptoms. Dur- 
ing the physical examination of these regions, the therapist is unable to reproduce the patient's symptoms. 
The patient also reports experiencing recent bouts of diarrhea, abdominal pain, and skin rashes. The therapist 
suspects that a systemic disorder may account for all of the patient's complaints. Which disease is the most 


likely explanation for this patient's clinical presentation? 


Choices: 

1. Colorectal cancer. 

2. Inflammatory bowel disease. 
3. Diverticulitis. 

4. Pancreatitis, 


Teaching Points 


Correct Answer: 2 D A 
D) refers to two inflammatory conditions: Crohns disease and ulcerative 


arias re ve disorders is unknown but thought to be due to genetic or immunologic 
NPs tig trointestinal (GI) tract. Both diseases cause inflammation inside the intestine as well as 
et ie f the body including polyarthritis and migratory arthralgias. Diarrhea, 
rectal bleeding, night sweats, skin rashes and uveitis are other clinical 


significant problems in other parts O 
constipation, abdominal pain, fever, different clinical entity than IBS-irritable bowel syndrome. 


signs and symptoms of IBD. IBD is a 
orectal cancer include rectal bleeding; hemorrhoids; abdominal, pelvic, 
and sacral pain; diarrhea, nausea and vomiting; constipation; and unexplained weight loss. Diver- 

e pain, / 


SEA } -testine that can also lead to abdominal pain and nausea. Left lower 
ray gison koee p of diverticulitis, along with flatulence, bloody stools, and 


Incorrect Choices: 
Common signs and symptoms of col 


ae ‘se typically complain of epigastric pain that radiates to the mid back 
ee: Eanan pi E od EEE. and malaise. They may also exhibit jaundice and in 
omer pede PRC discoloration of the abdomen (Cullen's sign) or discoloration of the flanks 
may ita 
(Grey Turner's sign) due to hemorrhage. 
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e of Reasoning: Inferential ae. 
rai question, one must weigh the patient's symptoms and then e EEE is te ee to 
present. This requires inferential reasoning skill, where the test-taker predicts w e of a situati 


d incorrectly, review IBD a 
this case, the symptoms are most likely to be due to IBD. If answere y, symptoms, 


Ə 


Nonsystem | Research 


A research team compares the effects of exercise mode (concentric and eccentric strengthening) on patients 
with chronic Achilles’ tendinopathy. Measurements of disability and performance are collected at baseline 


after 12 weeks of treatment, and at 1 year post-treatment. Which is the best statistical test to use to determine 
which exercise mode is best at decreasing disability over time? 


Choices: 

1. One-way analysis of variance (ANOVA). 

2. Repeated measures ANOVA. 

3. Two-way ANOVA with repeated measures on one factor. 
4. Two-way ANOVA with repeated measures on both factors. 


Teaching Points 


Correct Answer: 3 


The study has two independent variables (exercise mode and time). Exercise mode is a between-subjects 
(nonrepeated) factor with two levels (concentric and eccentric). Time is a within-subjects (repeated) factor 
with three levels (baseline, 12 weeks, and 1 year). The two-way ANOVA with repeated measures on one factor 


(also called a two-way mixed model ANOVA) is used to compare each factor independently (main effects) as 
well as the effect of one factor on the other (interaction effect). 


Incorrect Choices: 


The one-way ANOVA is used to compare a single independent variable (between subjects factor) with at least 
three levels. A repeated measures ANOVA is used to compare a single independent variable (within-subjects 
factor) with at least three levels. A two-way ANOVA with repeated measures on both factors is used to com 
pare two independent variables that are both within-subjects factors (all participants are exposed to all levels 
of each independent variable). Each independent variable would have to have at least two levels in this cas¢ 


Type of Reasoning: Deductive 


For this question, the test-taker must recall research guidelines in order to arrive at a correct conclusion. This 
necessitates deductive reasoning skill, where factual recall of info 


oan : rmation guides conclusions. For this ¢4¢ 
the best statistical test is the two-way ANOVA with repeated measures on one factor. If answered incor 
review statistical tests information. i 


Cardiovascular/Pulmonary | Evaluation, Diagnosis 


A patient presents with hemosiderin ch ; e 

anges and increas ' ; :c are te 
changes consistent with? ed lower extremity edema. What diagnosis a 
Choices: 


1. Chronic venous insufficiency. 
2. Acute venous insufficiency. 
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3, Acute arterial insufficiency, 
4, Chronic arterial insufficiency. 


Teaching Points 


Correct Answer: 1 

er extremity edema i i 
Low ENR fe ria is usually due to incompetent valves, which causes the edema. Long-standing edema 
causes 8 e legs because of increased iron from pooling blood. 


Incorrect Choices: 

While TE reat edema would be present in acute venous insufficiency, there is not any time for leg 
staining. Acute arteria insufficiency would cause significant pain, pale or cyanotic skin, and decreased or 
absent pulses. Chronic arterial insufficiency would cause pain, decreased or absent pulses, and dependent 
rubor along with trophic changes (nail changes, loss of hair, and pale, shiny skin). 


Type of Reasoning: Analytical 

For this question, one must analyze the symptoms presented and make a determination of the most likely 
diagnosis. This necessitates analytical reasoning skill, where symptoms are assessed to determine a sound 
conclusion. For this situation, the symptoms are consistent with chronic venous insufficiency. If answered 


incorrectly, review venous insufficiency information. 


Neuromuscular | Evaluation, Diagnosis 


A patient experienced a cerebrovascular accident (right CVA) 2 weeks ago. The patient has motor and sensory 
impairments primarily in the left lower extremity; the left upper extremity shows only mild impairment. The 
patient exhibits some confusion and perseveration. Based on these findings, what type of stroke syndrome 


does this patient present with? 


Choices: 

1. Posterior cerebral artery stroke. 

2. Internal carotid syndrome. 

3. Anterior cerebral artery syndrome. 
4. Middle cerebral artery syndrome. 


Teaching Points 


Correct Answer: 3 
cteristic of anterior cerebral artery (ACA) syndrome, with contralateral 


These signs and symptoms are chara er 
hemiplegia and lower extremities more affected than upper extremities. 


Incorrect Choices: FAI ts with visual impairm ents, pain Pat FE es ary 
Posteri CA) syndrome typically presen - un, un 
Ae LEET y i 3 ea a may also be present, but lacks specific findings with regards to greater 
impact on the upper or lower extremities. Middle cerebral artery (MCA) syndrome results in contralateral 
hemiplegia E ie involvement of the upper extr emities than lower. Internal carotid lesions typically 
involve a massive OA in the areas of the brain supplied by the MCA and ACA, producing significant 
edema with possible uncal herniation, coma, and death. 


Type of Reasoning: Analytical 

For this question ie eee must analyze the symptoms presented and determine the specific type of 

stroke syndr ; : that require one to determine a diagnosis based on symptoms often necessitate 

anaie a r ok this case, the symptoms are consistent with anterior cerebral artery syndrome. 
iew types of stroke if answered incorrectly. 
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Cardiovascular/Pulmonary | Examination 


A patient with Guillain-Barré syndrome was just weaned from a ventilator. The patient has a maximal j ira. 
tory pressure (MIP) of -35cmH,,O and maximal expiratory pressure (MEP) of 40cmH,O. Which of the follow. 
ing is an expected finding on examination? 


Choices: 

1. Asymmetrical decreased costal expansion. 
2. Increased inspiration: expiration (I:E) ratio. 
3. Increased subcostal angle. 

4. Ineffective cough for secretion clearance. 


Teaching Points 


Correct Answer: 4 


Both the MIP and MEP findings indicate significant ventilator muscle weakness. The patient will have difficulty 
drawing air in and forcefully expelling it, which are two phases of an effective cough. Therefore, the patient will 
have difficulty clearing their secretions. See Tables 5-1 and 5-2 for normal values of MIP and MEP. 


Incorrect Choices: 


A patient with Guillain-Barré syndrome will present as if they have a restrictive lung disease. The patient will 
have decreased costal expansion, but it will be symmetrical. Both increased I:E ratio and subcostal angle are 
findings consistent with someone with obstructive lung disease and lung hyperinflation, not restrictive lung 
disease. 


Type of Reasoning: Analytical 


This question provides pulmonary findings and the test-taker must determine the expected finding on exami- 
nation. One must weigh the information presented to draw a reasonable conclusion, necessitating analyt 
reasoning skill. For this case, the MIP and MEP findings indicate ineffective cough for secretion clearance. if 
answered incorrectly, review pulmonary guidelines, especially MIP and MEP. 


53 : 


Cardiovascular/Pulmonary | Evaluation, Diagnosis 


A therapist is planning to use percussion and shaking for assisting airway clearance with a patient diagnosed 
with chronic obstructive pulmonary disease (COPD). What major precaution might curtail selection 0 
form of intervention? 


Choices: 

1. A platelet count of 20,000. 

2. Dyspnea when in the Trendelenburg position. 
3. SaO, range of 88%-94% on room air. 

4. Diagnosis of multilobe pneumonia. 


Teaching Points 


Correct Answer: 1 


A patient with a platelet count of 20,000 is at increased risk 


for bleedi cause micron 
mas and increased bleeding risk. ceding. Percussion may 


g 
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Incorrect Choices: 


ile dyspnea in : 
ba far ten we omer ee uncomfortable, the position could be modified so that percussion and 
cude this Itan eha MA 1e an $aO2 range of 88%-94% on room air is a consideration, it would not 
p eka ot ' This should be monitored closely while considered positions maximize ventila- 
tion and perfusion. While this patient will require assistance for positioning, it doesn’t eliminate this treat- 
ment intervention. P neumonia is an indication for manual airway clearance techniques. The therapist will 
need to complete the techniques in multiple postural drainage positions to optimize efficiency. 


Type of Reasoning: Inductive 


This question requires the test-taker to utilize clinical judgment in order to determine a best course of action. 
This requires inductive reasoning skill. In this case, a platelet count of 20,000 would curtail selection of the 
specific intervention approach. Review indications and contraindications for airway clearance techniques if 
answered incorrectly. 


Musculoskeletal | Examination 


A patient with degenerative joint disease of the right hip complains of pain in the anterior hip and groin, 
which is aggravated by weight bearing. There is decreased range of motion and capsular restrictions. Right 
gluteus medius weakness is evident during ambulation, and there is decreased tolerance of functional activi- 
ties including transfers and lower extremity dressing. In this case, a capsular pattern of joint motion should be 


evident by which of the following? 


Choices: 

1. Hip flexion, abduction, and internal rotation. 

2. Hip flexion, adduction, and internal rotation. 

3. Hip extension, abduction, and external rotation. 
4. Hip flexion, abduction, and external rotation. 


Teaching Points 


Correct Answer: 1 f the hip is limitation of flexion/internal rotation with some limitation of abduction. 
ae epia partem o Ps Pain/Hip Osteoarthritis Clinical Practice Guideline (see Box 2-1), hip IR 
or ay lg is i ; F than the nonpainful side ener erase OA, 


Incorrect Choices: | 
i of the hip. 
The other patterns are not representative capsular patterns p 


Type of Reasoning: Inferential ns of the hip in order to determine what is likely to be true for the patient 
One must recall the capsular parie ntial reasoning skill, where one utilizes knowledge to determine likely 
in this question. This requires in fe in this case, the patient would likely show limitations in hip flexion, 
nupton or presenta Sak Pe ek capsular patterns of the hip if answered incorrectly, 

uction, and interna 
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Musculoskeletal | Examination 


Confirmation of a diagnosis of spondylolisthesis can be made when viewing an oblique radiograph of the 
spine. What is the relevant diagnostic finding? 


Choices: 
1. Posterior displacement of L5 over S1. 
2. Bamboo appearance of the spine. 


3. Compression of the vertebral bodies of L5 and S1. 
4. Bilateral pars interarticularis defects. 


Teaching Points 
Correct Answer: 4 


Spondylolisthesis is defined as forward translation of a vertebral body with respect to the vertebra below. 
Spondylolysis, a break in the vertebra typically in the region of the pars interarticularis, may or may not be 
associated with a spondylolisthesis. If the pars defect is bilateral, it may allow slippage of the vertebra, typi- 
cally L5 on S1, resulting in spondylolisthesis. Most cases are thought to result from minor overuse trauma, 
particularly repetitive hyperextension of the lumbar spine. 


Incorrect Choices: 
Posterior displacement of L5 over $1 is the wrong direction. Bamboo appearance of the spine would be 


found with ankylosing spondylitis. Compression of the vertebral bodies of L5 and S1 would be classified as 
compression fractures and generally would not result in forward slippage of a vertebra. 


Type of Reasoning: Inferential 


One must recall the typical diagnostic finding of spondylolisthesis in order to arrive at a correct conclusion. 
This requires the test-taker to infer the likely symptoms based on knowledge of the diagnosis, which is an 


inferential reasoning skill. For this situation, one would expect to see bilateral pars interarticularis defects. 
answered incorrectly, review radiograph findings of spondylolisthesis. 


Q 


M 
Nonsystem | Professional Responsibilities i 


A physical therapist and physical therapist assistant are condu 


patients. The therapist is suddenly called out of the room. 


cting a cardiac rehabilitation session for ay of 
the following? 


The physical therapist assistant should do whi 
Choices: 


1. Terminate the exercises and have the patients monito 
2. Have the patients continue with the same exercise 
3. Have the patients switch to a less intense exercise 
4. Continue with the outlined exercise progression 


r their pulses until the therapist returns. 
until the therapist returns. 

until the therapist returns. 

for that session. 
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Teaching Points 


Correct Answer: 4 
The physical therapist provided an exercise program, and it is appropriate for the PTA to continue to follow it. 


Incorrect Choices: 

There is no a to terminate exercise since the patients have an established exercise program. It is within a 
PTAs scope ot practice to pr Ogress a program, so there is no need to maintain the same intensity of exercise. 
There is no need to reduce the intensity of the program, as the PTA can monitor and progress a program. 


Type of Reasoning: Evaluative 

This question requires one to determine a best course of action based on knowledge of supervisory guide- 
lines and scope of practice information. This requires evaluative reasoning skill, where one weighs the 
options presented and determines a best course of action. For this scenario, the PTA should continue with 
the outlined exercise progression for that session. Review scope of practice guidelines if answered incorrectly. 


Neuromuscular | Evaluation, Diagnosis 


A patient reports progressive fatigue, muscle weakness, and soreness in the bilateral shoulder and pelvic girdle 
muscles for the past 4 months. The patient's past medical history is unremarkable with the exception of a 
10-year history of high cholesterol and hypertension. Neuromuscular screening of the bilateral upper and 
lower extremities revealed weakness (4-/5 manual muscle testing) of various shoulder/scapular and pelvic 
muscles bilaterally. Cranial nerve, sensory, and reflex (to include Babinski/Clonus) testing are normal. Which 
of the following health conditions is most consistent with the patient's signs and symptoms? 


Choices: 

1. Guillain-Barré syndrome. 

2. Myopathy. 

3. Myasthenia gravis. 

4. Amyotrophic lateral sclerosis. 


Teaching Points 


Correct Answer: 2 | 
muscles to a greater extent than distal muscles. Cholesterol lowering 


Myopathy typically impacts proximal 
drugs (statins) are a risk factor for the development of myopathy. 


Ge eee rome (GBS) typically follows a respiratory illness or vaccination and causes rapid demy- 
elination of multiple peripheral nerves resulting in 1 apid and eae Nena to Sa weakness. Although 
myasthenia gravis causes fatigue and ultimately weakness in multiple ree i es In the bilateral upper and 
lower extremities, it also presents with mild ptosis and involvement of ocular and/or oropharyngeal mus- 
cles, Amyotrophic lateral sclerosis may also cause fatigue/ weakness, mi it typically presents with asymmetric 
weakness and is defined by both lower and upper motor neuron involvement. 


The ee eee of symptoms and the (ake ees eee the most likely condition. 
is necessitates analytical reasoning skill, where information is analyzed to determine its meaning and 
Significance, then draw a reasonable conclusion. For this case, ue Tanira ae consistent with myopathy. 

answered incorrectly, review information on myopathy, especially signs and symptoms. 
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Nonsystem | Professional Responsibilities 


Initially, a patient was seen by a physical therapist (PT) in an i ark re = Maisie jars was difficult 
for the patient to arrange transportation, the therapist has decided to follow p } e ng telereha- 
bilitation. After 6 weeks, the therapist decides that the patient s exercise regime needs to be progressed. How 
should these exercise progressions BEST be implemented? 


Choices: l th eaten 7 

1. Send the patient an app showing the exercise progressions and then watch the patients performance using 
electronic means. . ssi 

2. Have the patient make a trip back to the clinic to be taught the new exercise variations, = | 

3. Describe the exercise progressions over the phone to the patient, while simultaneously viewing their perfor- 
mance electronically. Tr 

4. Demonstrate the exercises to the patient electronically and then view the patients performance. 


Teaching Points 


Correct Answer: 4 


Telehealth/telerehabilitation involves two-way, visual communication between the parties involved, in this 
case, between the PT and the patient at home. Often, tablets are used and visual insets of the participants 
are seen on both devices. In this case, the exercises are to be progressed. It would be BEST and quite efficient 
for the PT to demonstrate to this patient what needs to be done differently and then view how the patient 
performs. Recall that the PT and patient have been conducting electronic rehabilitation for some time. The 
process is interactive. There is no implication that the plan of care is to be radically changed. 


Incorrect Choices: 


While sending an app may be a supplementary way for reinforcing the exercise progressions, it is not the best 
means to ensure correct compliance. Comprehension of written English, difficulty with interpreting what 
needs to be done or pictorial instruction, and other factors may be deterrents to correct performance. 


Describing the exercises on the phone to the patient is unnecessary as two-way visual communication is 
available and well established. 


Having the patient return to the clinic is unnecessary at this time. If there was a significant change to the plan 
of care, if a reexamination of the patient was necessary, or perhaps a discharge visit was required, then a tip 
to the clinic would be in order. That’s not the case here. 


Type of Reasoning: Evaluative 

For this question, the test-taker must weigh the potential approaches and determ i : `c best for the 
: pea =: et s best 10 

patient. Evaluative reasoning skills are utilized whenever one must weigh the EN tas pC, drawbads ofa 

potential course of action. For this scenario, the therapist should demonstrate the exercises to the patient electron 

cally and then view the patient's performance. Review telerehabilitation guidelines if answered incorrectly. 


Musculoskeletal | Evaluation, Diagnosis rea 


h eee opponent's uniform and feeling 4 Paling 
the distal and middle phalanges of the ring finger, ad se ination, the therapist observes SY al 


(piP) 
of the distal interphala ; 
MOST LIKELY diagnos!’ 
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Choices: 

1. Boutonniere deformity, 
2, Mallet finger. 

3, Swan neck deformity. 


4. Jersey finger. 


Teaching Points 


Correct Answer: 4 
Jersey finger is the cponym for a rupture or avulsion fracture of the flexor digitorum profundus (FDP) tendon 
at its insertion on the distal phalanx. The ring finger is involved in 75% of cases of jersey finger because it is 
POTE PrOrMHODI than the other digits during grip. The mechanism of injury is forceful extension of the DIP 
joint during maximal contraction of the FDP. The key physical examination finding is an inability to actively 
flex the DIP joint in isolation. 


Incorrect Choices: 

A boutonniere deformity results from rupture of the central tendinous slip of the extensor tendon mecha- 
nism. With boutonniere deformities, the PIP is in a position of flexion and between the two lateral bands of 
the extensor mechanism. A swan neck deformity results from injury to the volar plate or transverse retinacu- 
lar ligament, producing a deformity of flexion of the MCP and DIP joints with relative hyperextension of 
the PIP. Boutonniere and swan neck deformities may result from trauma but are often seen in patients with 
rheumatoid arthritis. A mallet finger results from rupture or avulsion of the terminal tendon of the exten- 
sor mechanism at the insertion on the distal phalanx. The mechanism of injury is usually traumatic forced 
flexion of the DIP joint and results in a deformity of flexion of the DIP with an inability to produce active 


extension. 


Type of Reasoning: Analytical 
This question requires one to analyze the symptoms presented and determine the likely diagnosis. This 


requires analytical reasoning skill, where pieces of information are evaluated in order to conclude what they 
mean as a whole. In this case, the presenting symptoms are most likely associated with jersey finger. Review 
information on jersey finger, especially symptoms and mechanism of injury, if answered incorrectly. 


S 


Cardiovascular/Pulmonary | Evaluation, Diagnosis — 


A patient with chronic asthma has been admitted to the hospital for an acute exacerbation. What is the 
MOST important information the therapist needs in order to determine the patient's prognosis with physi- 


cal therapy? 


Choices: 

l. A current medication list. 

2. A previous history of the disease. 
3. The most recent chest x-ray results. 
4. The most recent pulmonary function test results. 


Teaching Points 
Sp El ll give the therapist information regarding the severity of the | 
Re Its will give pease x Boe Has 
-ent pulmonary function test ey in bana aie how much the patient will progress. 


disease, This information will ass! 


Tee = 


SS a _ 


a a ee a ee a. ee re Te 
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Incorrect Choices: 

While the current medicatt 
doesn't give any information ab 
translate well into what the patie 
functional despite terrible disease su 
quite limited. An acute asthma exace 


disease. 


ow the patient is currently being Managed ; 
The previous history of the disease will $h 
possible that he or she has been quite 

ation with little reserve will leave him o 


ar on a chest x-ray, nor would chroni èr 
¢ 


on list will help determine h 
about his or her function. t1 
nt’s function has been. It is 
ch that an acute exacerb 
rbation will likely not appe 


Type of Reasoning: Inductive | 
One must utilize clinical judgment in order to determine the most important information about a patient 


with asthma. Questions of this nature, where clinical judgment and knowledge e Pp to patient cą 
often necessitate inductive reasoning skill. For this situation, the most aaa zi var Eee is the most 
recent pulmonary function test results. If answered incorrectly, review pu monary rehab, including pulmo. 


nary testing information. 


Nonsystem | Equipment, Devices 


nt with a transfemoral prosthesis. The patient circumduets the pros. 


A therapist is examining the gait of a patie i 
ds to identify the cause of the gait deviation. What is the MOST 


thetic limb during swing. The therapist nee 
likely prosthetic cause? 


Choices: 

1. Unstable knee unit. 

2. Inadequate socket flexion. 

3. High medial wall or abducted hip joint. 
4. Increased knee flexion resistance. 


Teaching Points 


Correct Answer: 4 


Prosthetic causes of circumduction include a long prosthesis, locked knee unit, inadequate knee flexion, 
inadequate suspension, small or loose socket, and plantar flexed foot. 


Incorrect Choices: 


An unstable knee unit will cause forward flexion during stance. Inadequate socket flexion will result in lordo- 
sis during stance. A high medial wall or abducted hip joint will result in an abducted gait. 


Type of Reasoning: Inferential 


For this question, one must determine the reason for a specific gait deviation in order to arrive at a correct 
conclusion. One must apply knowledge of prosthetics in order to infer the most likely reason, which neces 
sitates inferential reasoning skill. For this situation, the most likely cause is increased knee flexion resistance 


which will not allow adequate knee flexion during swin ; ee 
tion if answered incorrectly. 8 swing phase. Review lower extremity prosthetics inform 
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Neuromuscular | Examination 


A midd ge acn A DETEUCEG g mild traumatic brain injury 1 month ago and has been undergoing reha- 
SEFE ERr had intermittent headaches, dizziness, and diffculty with dynamic balance, but 
n EA 3/1600 Re da SRDE The dizziness handicap inventory score on the last visit was 1/100 at 
base in Sanat ng 10 minutes. The Mini-Balance Evaluation System Test (Mini-BEST) on the last 
visit pa /28. The patient would like to go back to their previous active lifestyle, to include running. Which 
of the following examination items would provide the most complete assessment for safe return to work and 


recreation? 


Choices: 
1. Functional Gait Assessment (FGA). 


2. Four Square Step Test (FSST). 
3. Functional Independence Measure (FIM). 
4. Community Balance and Mobility Scale (CBMT). 


Teaching Points 


Correct Answer: 4 

The patient's performance on the dizziness handicap inventory and Mini-BEST reinforce their symptoms 
(both at rest and exertion) have improved and fall risk is very low. The CBMT is the correct answer as it 
includes higher level balance and mobility items, to include running short distances. It is also a reliable and 


valid tool for patients who have experienced a TBI (see Table 3-16). 


Incorrect Choices: 
The FGA and FIM do not assess higher level balance and mobility items. The FSST requires dynamic mobility 


and balance in multiple planes but does not specifically address running or other higher level community 
tasks. 


Type of Reasoning: Inductive 
This question requires one to use clinical judgment to determine the best examination item to assess for safe 


return to work and recreation. This requires inductive reasoning skill. For this situation, the best examina- 
tion item is the CBMT. If answered incorrectly, review information on brain injury assessment, especially the 


CBMT. 


o° 


System Interactions | Evaluation, Diagnosis- ET ae E | a: , 
days following a total knee 


An elderly patient with degenerative joint disease is seen by a physical therapist 3 
replacement. Which of these findings would be an indication for the therapist to contact the surgeon? 


Choices: 
l. Patient is noncompliant when learning to transfer properly. 


2. Patient cannot ambulate at least 50 feet with a standard walker. TEA 
3. Patient fails to recognize the therapist on the third consecutive postoperative visit. 


4. Patient complains of soreness at the incision site. 


678 


_ Nonsystem | Safety and Protection 2 eo o 


Examination A 


Teaching Points 


Correct Answer 3 e 

Postoperative adverse effects on the cardiac, pn nary, a ia ! ea be mires Me 
unction are the main concerns for elderly surgical patients WhO « A acne delirium į 
eeki as ener thought and speech, disorientation, impaired aA and attention. Eld 
patients usually manifest delirium following a lucid interval of 1 ee +f ay Saioa a cond 
known as interval delirium. Symptoms are often worse at night. rales Ltd hal isn can be silen and 
unnoticed, or misdiagnosed as depression. However, the effects of elder y FARES elirium are eviden 
in increased morbidity, delayed functional recovery, and prolonged hospital stay. re the Postopery 
tive cognitive dysfunction is a reversible condition in the majority of elderly SUERA patients. Preoperati 
risk factors of bilateral total knee arthroplasty are associated with a significantly higher incidence of acute 
delirium than unilateral total knee arthroplasty in patients over 80 years. i 

Failing to recognize the therapist after three visits is an indication of a declining mental condition. This 
would definitely be a safety consideration as the patient may not be able to follow all the precautions and 
may also put himself or herself in danger by walking without an ambulatory aid, etc. Wound infection jg 
also a consideration. Contacting the surgeon is necessary. 


ition 


Incorrect Choices: 


Soreness at the incision site would be an expected common complaint. The patient being noncompliant 
could potentially be a safety issue; however, the therapist should first attempt behavior modification. If that 
failed, they could get advice from a co-worker and possibly counseling for the patient if deemed n 
Not being able to ambulate 50 feet could be due to many problems, including pain, weakness, and balance 
issues. None of these factors require consultation with the surgeon at this time. 


Type of Reasoning: Evaluative 


For this question, one must determine a best course of action based on presenting signs. Questions of this 
nature, where information is weighed to determine its significance, often necessitate evaluative reasoning 
skill. For this scenario, the patient failing to recognize the therapist on the third consecutive postoperative 


visit would be an indication to contact the surgeon. Review adverse postoperative effects, especially in older 
adults, if answered incorrectly. 


Q 


The Emergency Activation Plan (EAP) has been activated at a large rehabilitation hospital. A disgruntled for- 
mer employee is roaming the corridors making threats and promising violence. At this time, the therapeutic 

gymnasium is busy with patients with a variety of serious disabilities undergoing treatment. In this situation, 
which action should the therapists take FIRST? 


Choices: 


1. Rapidly return all patients to their rooms in order to shelter-in-place. 
2. Evacuate the gym via the designated fire stairs to get outside the building. 


3. Create a barrier to the main entrance to the gym using available hea i s 
4. Shelter all patients in a corner of the gym a vy equipment or weights. 


: nd surround and protect them with all available equipment and 
devices. 


yo 
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geaching Points 


Correct Answer: 3 

plockading the entrance is the FIRST thing to do. There is no mention of an active shooter. May have a knife 
or other weapon, even a gun, however, up to this point it is verbal threats only. In this scenario, locking and/ 
or blocking the gym entrance would be the most prudent thing to do first considering the patient popula- 
tion in the gym at the time. Disaster protocols may vary among clinical facilities and each employee must be 
aware of that protocol. 


incorrect Choices: 

Using fire stairs impractical with wheelchairs and patients with serious disabilities. Evacuation would not 
be the first action to take based on the situation. Returning patients to their rooms may put therapists and 
patients In harm s way as a confrontation with the perpetrator is more likely. 

placing all patients together in one dead-end space could make them all an easy target even if trying to pro- 
tect them. Barring the perpetrator from the gymnasium would be a more logical action. 


Type of Reasoning: Evaluative 

For this question, one must make a value judgment of a best course of action, based on the presenting infor- 
mation, This requires the test-taker to weigh the merits of the potential courses of action in order to deter- 
mine which option should be utilized first. In this scenario, the therapists should create a barrier to the main 
gym entrance using available heavy equipment or weights first. Review emergency procedures, especially 
disaster protocols and guidelines. 


A80 (3 


Cardiovascular/Pulmonary | Examination —— 


Following a hard tackle, a football player exhibits signs of fractured ribs and a pneumothorax. When auscultat- 
ing during inhalation over the injured area, what would the physical therapist expect to hear? 


Choices: 

1. Soft, rustling sounds on inhalation. 
2. Decreased or no breath sounds. 

3. Crackles. 

4, Wheezes. 


Teaching Points 


Correct Answer: 2 
The fractured ribs will cause the patient to have pain and therefore not take deep breaths. More importantly, 


the pneumothorax will cause an increasing positive pressure on the lung, not allowing ìt to ìnflate. The result 
will be minimal air movement and decreased or absent breath sounds. 


Incorrect Choices: 
Soft, rustling sounds are normal, vesicular breath sounds. These would not be present with these injuries. 


Crackles would indicate atelectasis or secretions, but it would not be possible to hear these sounds with these 
injuries because there is minimal air movement. Likewise, wheezes wouldn't be possible to hear. 


Type of Reasoning: Deductive 
One must recall the auscultation sounds with a pneumothorax in order to arrive at a correct conclusion. This 


Necessitates the recall of factual information, which is a deductive reasoning skill. For this case, one would 
€xpect to hear decreased or no breath sounds. Review auscultation guidelines, especially with pneumothorax, 


if answered incorrectly. 
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cystic fibrosis is IMP 


ortant to combat with a a A 
Acen, 


Which common musculoskeletal complication of 


ing program? 


Choices: 

1. Carpal tunnel syndrome. 
2. Polyarthralgia. 

3. Decreased bone density. 
4. Joint contractures. 


Teaching Points 


Correct Answer: 3 : , : 
In addition to production of a thick and sticky mucus that blocks the airways, patients with CF also pr 


a thick mucus that can block the common bile duct leading to malabsorption of nutrients and resultin 
decreased bone density. A resisted exercise program can assist with reversing the effects of the disease Prey 
Incorrect Choices: 

CF primarily affects the respiratory and digestive systems. There is no evidence that carpal tunnel syndrom, 
or other peripheral neuropathies are a common complication of cystic fibrosis. Patients with cystic fibrosi 

may present with polyarthralgias (joint swelling and stiffness) and joint contractures, but a strength trainin 
program would not be the best intervention to address these impairments. 


Type of Reasoning: Inductive 

For this question, the test-taker must recall the complications of cystic fibrosis and then prioritize which os 
plication is most important to combat with a resistance training program. This necessitates clinical judgmen 
and knowledge, which is an inductive reasoning skill. For this case, decreased bone density is most impona 
Review information on cystic fibrosis, especially musculoskeletal complications, if answered incorrectly, 


o° 


Nonsystem | Safety and Protection 


While ambulating a patient in the clinic, the patient trips and falls, hitting his head on the comer of a treat 


ment table. The patient lies motionless on the floor, exhibit; 
ett ape , exhibiting a loss of consci i inutes 
then a drowsiness or inability to fully wake up. What is the first thing the PEAR pa m 


Choices: 


1. Determine the patient's heart rate and bl 

ood 
2. Check the head for signs of an external Si Heal 
3. Call emergency medical services. 7 


4. Perform a brief cognitive assessment once the patient is awak 
e. 


Teaching Points 
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rger than the 
agitation). dination, and changes in behavior (irritability, restlessness, 


Type of Reasoning: Evaluative 


for this question, the test-taker must wei he 
sion on a best course of action. Thi gh the significance of the information presented and make a deci- 


Is necessi : l . oi 
based on the relevance of the informan tates evaluative reasoning skill, where decisions are often made 


integumentary | Examination 


A therapist Is examining a patient with an ulcer in the lower leg/ankle and suspects it is an arterial rather than 


a venous ulcer. One of the factors the therapist uses to determine this is based on the location of the ulcer. 
What is the typical location of an arterial ulcer? 


Choices: 

1. Medial malleolus. 

2. Posterior tibial area. 
3. Lateral malleolus. 

4, Medial distal tibia. 


Teaching Points 


Correct Answer: 3 
The typical location of an arterial ulcer is the distal lower leg (toes, foot), the lateral malleolus, or the ante- 
rior tibial area. 


Incorrect Choices: 
The typical location of a venous ulcer is the distal lower leg and the medial malleolus. 


Type of Reasoning: Inferential 

One must determine what is likely to be true of a situation in order to arrive at a correct conclusion for this 
question. This necessitates inferential reasoning skill. The test-taker must utilize knowledge of arterial ulcers 
to determine what is likely to be true. In this case, the typical location of an arterial ulcer is on the lateral 
malleolus, Review information on arterial ulcers if answered incorrectly. 
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Genitourinary | Evaluation, Diagnosis 


~ if : l 
i i rel; ad to abnormal movement and pai | x 
During pregnancy, the presence of the hormone relaxin can h Pain. Whi 
joints are typically affected? 


Choices: 

1, Glenohumeral joints. 
2. Hip joints. 

3. Lumbrosacral joints. 
4. Sacroiliac joints. 


Teaching Points 


Correct Answer; 4 


The sacroiliac (S1) joints are most often affected in pregnancy, resulting in pain. 


Incorrect Choices: 

The other joints are not typically affected. Low back pain is common in pregnancy, largely resulting from the 
physical changes (added weight, poor muscle tone, increased lordosis, loose pelvic ligaments). 

Type of Reasoning: Deductive 


For this question, the test-taker must recall the typical joints that are affected by pregnancy and may resul 
in pain in order to arrive at a correct conclusion. This necessitates the recall of factual information, whichis 
a deductive reasoning skill. For this scenario, the sacroiliac joints are typically affected by pregnancy, Revie 
pregnancy and common physical changes if answered incorrectly. 


- are 


A client with Stage I lymphedema of the right lower extremity is referred for physical therapy. The therapist 


considers a program of complete decongestive therapy (CDT). An important component of CDT is manual 
lymphatic drainage. How should the therapist BEST perform this procedure? 


1. Starting at the distal portion of the limb and working proximally to move the lymph toward the right lym 
phatic duct. 


2. Starting at the proximal portion of the limb and working distally to move the lymph toward the thoradt 
duct. 

3. Following application of intermittent pneumatic compression to the right lower extremity. 

4. By performing deep tissue friction massage for several minutes on fibrotic areas prior to CDT. 


Teaching Points 


Correct Answer: 2 


Manual lymphatic drainage is a component of a CDT plan for patients with lymphedema. Because of r 
very low forces present in the lymph system, lymph load in proximal areas must be relieved prior to p b 
gressing to areas where lymphedema is present. This proximal to distal approach maximizes any pE | 
may occur from this treatment technique. Additionally, the anatomy of the lymph system requires died” 
ment of lower extremity lymph toward the thoracic duct. Only right upper quarter lymph would be 
toward the right lymphatic duct. 
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incorrect Choices: 
Intermittent pneumatic compression m 
ay be a treatm 
the lymph system by using low ent alternative wh 
pressure, sequential compression Additionally the pea Sinliea asta 


extremity. Deep Ussue friction Massage j i 

n * ge 18 not indi n $ > 

tion of the integument may cause damage to iniphai e ace Te Apie ae 
tructures, 


Type of Reasoning: Analytical 

For this question, the test-taker m 
iagnosis. This requir : 7 : 

at at Ann aceon tie gic! coe skill, where Pieces of information are analyzed in order to draw 

ondary lymphedema if answered income T e are indicative of secondary lymphedema. Review sec- 


R 


Nonsystem | Equipment, Devices __ 


e fete 


A patient has a body mass index (BMI) of 32 kg/m? with excessive tissue mass in the hip area. What accommo- 
dations are needed to the wheelchair prescription for this patient? 


Choices: 
1. Move the small front casters closer to the drive wheels to increase stability. 


2. Add friction rims to increase handgrip function. 
3. Add an antitipping device to prevent falls going up curbs. 
4. Displace the rear axle forward for more efficient arm push. 


Teaching Points 
Correct Answer: 4 


This patient is obese. A bariatric wheelchair with heavy-duty, extra-wide wheels is necessary. The rear axle is 
displaced forward compared to the standard wheelchair to allow for more efficient arm push. 


Incorrect Choices: 
Moving the front casters closer to the drive wheels would decrease stability (not increase). Friction rims and 


antitipping devices are adjustments that may be necessary for the patient with a spinal cord injury. 


Type of Reasoning: Inductive oF 
For this question, one must utilize knowledge of wheelchair prescription for patients with obesity in order to 
arrive at a correct conclusion. Clinical judgment coupled with knowledge of wheelchair prescription guide- 
lines are required, which necessitates inductive reasoning skill. For this case, the therapist should recommend 
a wheelchair in which the rear axle is displaced forward for more efficient arm push. Review wheelchair 
prescription guidelines, especially for patient with obesity, if answered incorrectly. 


Examination A 
oy D 


rll pu 
Neuromuscula BPPV). What intervention sho ` 
( uld the pi, 


; al gsitional ve 

A patient is diagnosed with beng” paroxysma? p 
of care for this patient emphasize! 

Choices: . + viewing). 
1. Gaze stability exercises using horizontal head rotation (X 

2, Canalith repositioning treatment. r 
3 Postural stability exercises in sitting USING a say eee ar 
4. Habituation exercises using provocative positions 


Teaching Points 


Correct Answer: 2 | 7 
become dislodged and are free-floating in th 

The goal of treatment is to remove the otoconia that have become 7 : 

8 tient’s head is guided through a series of movements to 


semicircular canal (SCC), or canalithiasis. The pa dih 
move the debris out of the involved SCC and into the vestibule. Once moved, the symptoms should resol 


Canalith repositioning maneuver (modified Epley) is used for canalithiasis. 


Incorrect Choices: 
Gaze stability exercises and postural stability exercises (sitting on a ball) are treatments used for unilateral 


and bilateral vestibular hypofunction (UVH, BVH). Habituation training (motion sensitivity training) is use 
when a patient with UVH presents with continual complaints of dizziness. Patients with central vestibular 


lesions may also benefit from habituation exercises. 


Type of Reasoning: Inductive 

For this question, the test-taker must recall intervention approaches for BPPV in order to arrive at a comed 
conclusion. Based on knowledge of effective approaches, one will utilize inductive reasoning skill to deter- 
mine the intervention approach that is most effective. In this case, canalith repositioning treatment is the 
best approach. Review intervention approaches for BPPV if answered incorrectly. 


Lymphatic | Evaluation, Diagnosis "2o 


An athlet hysical therapi th m p a 
e sees a physical therapist with a complaint of “Tight groin strain.” Examination of the mus 
i ion o 


etal system in the groin is inconclusive: h 
i : ; however, th ; 
the right side only. What should the therapist do n epis does detect swollen inguinal lymph nodes” 


Choices: 


. j i 
n. 


Examination A 685 
qeaching Points 


Correct Answer: 4 


ymph node swelling is injury or infection involving the 
areas, fairly routine for many athletes, are potential sources. 
injuries or wounds appropriat ely. erapist should perform a thorough examination and treat any 


incorrect Choices: 


Although mononucleosis (Epstein-Barr vina) ; l 
sore throat or fatigue. The only swollen testa ) is prevalent in young athletes, there were no complaints of 


iS i ph nodes detected were in the right inguinal area. It is unlikel 
that paipa is the source. Asking the patient about STDs at this danh ne A is also i 
se rae erin swollen lymph nodes (chlamydia, gonorrhea, etc.) and not necessarily present 
kan wea n ms, Dut is this the next step in the PT examination? If the swollen lymph nodes were more 
extensive and nad remained so for 2 or 3 weeks, then referral to a physician would be in order. 


Type of Reasoning: Analytical 


For this question, the test-taker must utilize knowledge of symptoms that indicate injury or infection to the 
distal extremity in order to determine a best course of action, This necessitates analytical reasoning skill, 
where the presenting symptoms are analyzed in order to determine the likely cause and ultimately, the next 
course of action. For this situation, the symptoms are indicative of potential injury or infection of the distal 
extremity, and examination of the foot, leg, and hip is the next course of action. Review signs and symptoms 
of injury and infection in the lower extremity, especially in athletes, if answered incorrectly. 
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de re 


What is an acceptable modified position to drain the posterior basal segment of the left lower lobe in a patient 
with pulmonary infiltrate? 


Choices: 

1. Side-lying on the right, with a pillow under the right hip and the bed flat. 

2. Prone, with a pillow under the hips and the bed flat. 

3. Side-lying on the right, with a pillow between the legs and the foot of the bed elevated 18 inches. 
4. Prone, with a pillow under the hips and the head of the bed elevated 18 inches. 


Teaching Points 


Correct Answer: 2 ie | 
Prone, with a pillow under the hips and the bed flat, will raise the posterior basal segments up to facilitate 
drainage. This is an acceptable modified position for drainage of the posterior basal segment of the left lower 
lobe, 


Incorrect Choices: 

The side-lying position with the bed flat will drain the lingula more than the posterior basal segments. 
With the bed elevated in side-lying, the pillow position is just for comfort but will not facilitate drainage. 
Raising the bed up will cause drainage to 80 toward the base of the lungs, which would not be effective. 
If the head of the bed is elevated up in prone, drainage will also be more difficult. 
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Type of Reasoning: Deductive i etl h 
One must recall the proper positions tor pos nd gui Orde, 
arriya at 8 ered pod aa a rele reel ane with a pillow under the hips and ey 
In this case, the therapist should position the pP y hea 


ent drainage of the left lower lobe: 
basal sepme® lines, which is ade ducers in 


iques i orre | 
Review postural drainage techniques if answered inc 


| 
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Musculoskeletal | Evaluation, Diagnosis 


An adult patient is seen in a physical therapy clinic one day ed fe beac ei a inj ‘The 
lateral aspect of the ankle is swollen. The patient is having di A y : sp other pie oe Owe 
extremity. The therapist is concerned about the possibility of a fracture. physical exam finding 


would indicate a need for ankle radiographs? 


Choices: 

1. Palpation tenderness at the distal lateral malleolus. 
2. Inability to fully dorsiflex the ankle. 

3. Positive anterior drawer test. 

4. Weak and painful resisted eversion. 


Teaching Points 


Correct Answer: 1 


The Ottawa Ankle Rules (see Box 2-10) were developed to provide clinicians with guidelines for determin. 
ing when to order an x-ray following an acute ankle injury. Palpation tenderness of either malleoli is one 


the criteria. The Ottawa Ankle Rules are highly sensitive and accurately rule out a fracture following an ate 
ankle injury. | 


Incorrect Choices: 


The other choices are each common and important examination findings in patients after ankle sprain, but 
none of them is a component of the Ottawa Ankle Rules. 


Type of Reasoning: Deductive 


For this question, the test-taker must draw from factual recall of the Ottawa Ankle Rules to guide clinical 
decision-making about when to order ankle radiographs. This requires deductive reasoning skill, where 
factual information is used to guide clinical reasoning. For this situation, weak and painful resisted inves 
would indicate a need for radiographs. Refer to the Ottawa Ankle Rules if answered incorrectly. 


System Interactions | Evaluation, Diagnosis E 


A patient complains of excessive upper and lower extremi i $ : qu 
a muscl t uppers 
rant pain when exercising. The patient has a history of ty muscle aching, cramping, and righ 


chronic alcoholism and was placed on ato 
a statin drug) 2 months ago. i : P ia bit 
gar g) 2 months ago. The therapist should refer the patient to the primary care physician for W 
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Choices: 
}. For an exercise test to determine the rich: ; 
1 To rule oul cirrhosis of the liver e right intensity for exercise 


3, To rule out liver and muscle d 
4, To rule out gallstones that may 


Teaching Points 


Correct Answer: 3 
A small percentage of patients (<5% 
ence myalgia, cramps, stiffness, spas 
primary care physician to have the 


) who take statins 
m, or weakn 
dose or medi 


(atorvastatin such as Lipitor, or others) can experi- 


— affecting exercise tolerance. The patient needs to see the 
cation changed. 


Incorrect Choices: 

Determining the appropriat sate or Pern 

therapist (PT) is he spree oe msi! aS within the scope of a physical therapist's practice. A physical 

are not consistent with cirrhos} Professional in this case, so no referral is needed. These signs and symptoms 
Osis or gallbladder disorders. Exercise would not worsen this condition. 


Type of Reasoning: Analytical 
For this question, the test-taker must analyze the 


R 


Neuromuscular | Interventions 
A patient recovering from traumatic brain injury (TBI) is unable to bring the right foot up on the step during 
stair climbing training. What is the BEST choice to promote independent stair climbing for this patient? 


Choices: 

1. Practice marching in place. 

2. Strengthen the hip flexors using an isokinetic training device before attempting stair climbing. 
3. Passively bring the foot up and place it on the 7-inch step. 

4. Practice stair climbing inside the parallel bars using a 3-inch step. 


Teaching Points 


Correct Answer: 4 
The most appropriate lead-up activity to promote the skill of stair climbing is practice using a 3-inch step in 


the parallel bars. 


Incorrect Choices: ty i eae 
Passive movements do not promote active learning. Marching in place and isokinetic training may improve 
the strength of the hip flexors but do not promote the same synergistic patterns of muscle activity as the 


desired skill. 
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Type of Reasoning: Inductive i the BEST appro h for promoung the skill of Sta 
“mine thr ‘linical judgment the Brot + 
One must determine through clit a an otal 
f : t ; l Vie 
This question requires inductive reasoning skili, rs the roving sta 
then judge which intervention approach leads VRI y: sromote st 
answered incorrectly, review information ON exercises t | 


l ir cli 
y the test-taker must first determine the probia ng, 


ir climbing ability, If this question w and 
air negotiation, às 


Integumentary | Evaluation, Diagnosis 


who is confined to bed in a cus 


, < Custodial 
picture. Based on the staging of 


pr C8Sure 


` a ‘ t 
A physical therapist is performing an examination of an elderly paren 
care facility. A large ulcer is observed on the right heel as shown in 
ulcers, how would this ulcer be classified? 


From: Perry, Potter, and Elkin, 2012/Courtesy Laurel Wiersma, RN, MSN, CNS, Barnes-Jewish Hospital. 


Choices: 

1. Stage I ulcer. 
2. Stage Il ulcer. 
3. Stage III ulcer. 
4. Stage IV ulcer. 


Teaching Points 


A stage III ulcer is characterized by full 


Correct Answer: 3 y g j 
It presents clinically as a crater. 7 


-thickness skin loss with damage to or necrosis of subcutaneous tissue | 


Incorrect Choices: 


us or dermis. The ulcer j i ents dink 
e ulcer is superficial and presen Joss with 


l 
i 


(T 
i pi 


sinus tracts may be present. to muscle, bone, or supporting structures. U 


Examination A 689 


type of Reasoning: Analytical 


is question, the test- 
Salon based on the ae dy TEE Picture provided and determine the most likely stage of 
this case, the picture repres S requires analysis of information, which is an analytical reasoning skill. 
px presents a stage IHI ulcer, Review stages of ulcers if answered incorrectly. 


pa 


ar 


Musculoskeletal | Evaluation, Diagnosis 


A gabe e e a therapist with chief complaints of neck and posterior arm pain and par- 
esthesias AARE an H finger. A C6 radiculopathy is suspected. The therapist decides to treat the 
pies = ons of the lower cervical spine. Which statement indicates a favorable response to the 
trea + 


Choices: 

1. Neck pain improves, and distal symptoms increase. 

2. Neck pain improves with no change in distal symptoms. 
3, No change in neck pain, and distal symptoms increase. 
4, No change in neck pain, and distal symptoms decrease. 


Teaching Points 


Correct Answer: 4 

The theme of this question is the centralization phenomenon. McKenzie reported that centralization 
occurred when a patient's symptoms moved from a distal or peripheral area to a location closer to the spine. 
Numerous studies have reported that patients with spinal pain who describe a centralization of their symp- 
toms exhibit greater reductions in pain and disability and a better prognosis compared with those who were 
unable to centralize symptoms. See Box 2-15 for the Neck Pain Clinical Practice Guideline. 


Incorrect Choices: 
An increase in distal symptoms is a sign that the C6 nerve root is being irritated, which may lead to a deterio- 


ration in the patient's neurologic status. An improvement in neck pain with no change in distal symptoms is 
an acceptable response, but not preferred. 


Type of Reasoning: Inductive 
For this question, the test-taker must utilize clinical judgment in order to determine which response to 


treatment indicates a favorable response. This requires inductive reasoning skills. For this scenario, no 
change in neck pain and distal symptoms decreasing would indicate a favorable response to treatment. 
Review treatment guidelines for the lower cervical spine, especially mobilizations, if answered incorrectly. 


690 Examination A 


Musculoskeletal | Examination 


‘ont’s left hip and knee, f < 
The physical therapist is examining the muscle length of H patien i low should , he, 
pist interpret the muscle length test shown in the picture i i 


a” 


tw 
4 x 
i 


"a 


Choices: 


1. Shortness of one joint and two joint hip flexors. 
2. Shortness of one joint hip flexor with normal two joint hip flexors. 


3. Normal one joint hip flexors with tightness of two joint hip flexors. 
4. Normal one joint and two joint hip flexors. 


Teaching Points 
Correct Answer: 2 


The posterior thigh does not touch the table, and the knee can be flexed as many degrees beyond 80° as 

the hip is flexed. The Thomas test is utilized to test for hip flexor length and to distinguish between one 

joint and two joint hip flexor tightness. With low back and sacrum flat on the table, a normal one joint hip 

rae length would be with thigh flat on the table. Normal two joint hip flexor length would be 80° of hie 
exion. 


Incorrect Choices: 
The other choices do not correctly interpret the test results. 
Type of Reasoning: Analytical 


For this question, one must analyze the information presented in the picture and make a determination 
of the likely outcome of the test conducted. This necessitates analytical reasoning skill, which is 0 oi 


used when analyzing information presented in pictures. For this situation, the therapist shoul int 
Mortens of one joint hip flexor with normal two joint hip flexors. If answered incorrectly, review te 
omas test. 


Examination A 691 


musculoskeletal | Interventions 


A therapist is instructing the family of a 9-year-old boy with Duchenne’s muscular dystrophy (MD). What 
should be the main focus of the plan of care for maintaining function in the lower extremities? 


Choices: 

1. Strengthening the knee extensors and plantar flexors. 

+ Strengthening the plantar flexors and stretching the hip extensors 
3. Stretching the hip flexors and plantar flexors. i 
4. Strengthening the hip flexors and knee extensors. 


Teaching Points 


Correct Answer: 3 

Duchenne's MD is a rapidly progressive disorder characterized by muscle wasting and atrophy. Contractures 
of the hips, knees, plantar flexors, and iliotibial band are common. Scoliosis occurs at around age 11 or 12. 
The main focus is preventing contractures, maintaining activities of daily living (ADL), energy conservation, 
family education, and positioning. 


Incorrect Choices: 
Strenuous exercise and strengthening may cause breakdown of muscle fibers. Low repetition active range of 
motion (AROM) is safe but not strengthening. 


Type of Reasoning: Inductive 

This question requires the test-taker to draw from knowledge of Duchenne’s MD in order to determine a 
best course of action, This necessitates clinical judgment, which is an inductive reasoning skill. For this sce- 
nario, the therapist should focus on stretching the hip flexors and plantar flexors. Review Duchenne’s MD if 


answered incorrectly. 
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_ Nonsystem I| Equipment, Devices = — 
a om a i rome sais i Sue T E A A rE Seg iss cea rE LA I eae Ta Suge es Ie ee ae SE es ae 

A soccer player with a Q angle in excess of 30° exhibits abnormal patellofemoral tracking. While playing soc- 

cer, what is the MOST often used orthotic device to address this problem? 


Choices: 

l. Patellar stabilizing brace with a lateral buttress. 
2. Patellar stabilizing brace with a medial buttress. 
3. Neoprene sleeve with a patellar cutout. 

4. Derotation brace. 


Teaching Points 


Correct Answer: 1 
An increased valgus deformity can result in a greater lateral displacement force on the patella, which can dis- 


tupt patella tracking and could even lead to subluxation. The theory behind the lateral buttress brace is that 
it provides support to help prevent subluxation and tries to maintain the normal patella tracking, l 
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Incorrect Choices: 

A medial buttress would be 
could be beneficial to a pain 
derotation brace is designed 


rene sleeve provides some increased warmth ana 
‘id be of no benefit in patella alignment Problemy, 
ciate injuries. A 


e on the wrong side. A neo 

iti t wou 
ful arthritic knee bu a 
for rotary instabilities secondary tO 


Type of Reasoning: Inferential zi TEPA 
For this question, the test-taker must utilize knowledg we 
used in order to arrive at a correct conclusion. One mu A 
which necessitates inferential reasoning skill. In this a ; 5 : 
most often used. Review devices used in abnormal patelote 


A98 (d me, 


Nonsystem | Therapeutic Modalities 


of abnormal patellofemoral tracking and dey; 
nfer what is most often used for the prob 

ellar stabilizing brace with a lateral butte 
ral tracking if answered incorrectly, 


A patient with diabetes mellitus has had a stage III pressure ulcer over the right ischial pri for the pas 
5 months. The ulcer is infected with Staphylococcus aureus, and necrotic tissue covers MUCH Of the wound. Wh, 
therapeutic modality is CONTRAINDICATED in this situation? 


Choices: 

1. Low-voltage, constant microamperage direct current. 
2. High-voltage monophasic pulsed current. 

3. Pulsed monophasic current. 

4. Moist hot packs. 


Teaching Points 


Correct Answer: 4 


Both a moist environment and heat can accelerate bacterial growth. Hot packs would be contraindicated in 
this case. 


Incorrect Choices: 
None of the other options are contraindicated for the treatment of this wound. They might aid in wound healing 


Type of Reasoning: Deductive 


This question requires one to recall knowledge of wound treatment contraindications in order to arrive at a sou! 
conclusion. This necessitates the recall of facts, which is a deductive reasoning skill. For this situation, moist hot 
packs are contraindicated. Review wound treatment guidelines and contraindications if answered incomectl. 


2 


Neuromuscular | Interventions 


A therapist is treating a child with spastic diplegia. What intervention can be used to promote relaxation! 


Choices: 

1. Rhythmic stabilization. 

2. Slow rocking on a therapy ball. 

3. Spinning in a hammock. 

4. Rolling and spinning on a scooter board. 


Examination A 693 


rect Answer: 2 
tion can be achieved usi i 
Sieen using slow rocking (slow vestibular stimulation). 


incorrect Choices: 


Rhythmic stabilization i : : 
tural stability. Spinning aid tilted ot five neuromuscular facilitation (PNF) technique used to improve pos- 
fst vestibular stimulation. 8 on a scooter board are interventions used to increase mobility based on 


Type of Reasoning: Deductive 


For this question, the test-taker must recall intervention approaches that promote relaxation for spastic 
musculature in order to arrive at a correct conclusion. This requires the recall of factual information, which is 
2 deductive reasoning skill. For this case, slow rocking is an intervention approach that promotes relaxation. 
Review intervention approaches for relaxation of spastic muscles if answered incorrectly. 


Musculoskeletal | Interventions 


A patient presents to physical therapy with a complaint of anterior knee pain. There was no history of trauma 
associated with the onset of the pain. The patient interview and physical examination are consistent with 
patellofemoral pain syndrome (PFPS). Which of the following is the BEST intervention for most patients with 
PFPS? 


Choices: 

1. Running gait retraining. 

2. Patellar taping. 

3. Patellofemoral knee orthoses. 

4. Exercises targeting hip and knee muscles. 


Teaching Points 


Correct Answer: 4 
According to the Patellofemoral Pain Clinical Practice Guidelines (CPG; see Box 2-9), there is strong evidence 


to support the prescription of therapeutic exercises that target both the hip and knee musculature. Hip exer- 
cises should focus on the gluteal muscles. Knee exercises may include both weight-bearing and non-weight- 


bearing exercises targeting the quadriceps and hamstring muscles. 


Incorrect Choices: 


According to the Patellofemoral Pain CPG, there is only moderate evidence for the use of the other three 


answer choices. Running gait retraining, patellar taping, and patellofemoral knee orthoses are all interven- 
tions that physical therapists may consider in patients with patellofemoral pain. Running gait retraining 
may include multiple sessions of cuing to adopt a non-rearfoot strike pattern, cuing to increase cadence, and 


cuing to reduce peak hip adduction. 


Type of Reasoning: Inductive by 3 
For this question, one must draw upon knowledge of effective intervention approaches for PFPS to arrive at a 


correct conclusion. This requires inductive reasoning skill, where clinical judgment is paramount to making 
a best itn decision. In this situation, the best intervention is exercises targeting hip and knee mus- 
cles. If answered incorrectly, review intervention approaches for PFPS and the Patellofemoral Pain Clinical 


Practice Guidelines. 


| 694 Examination A 


Nonsystem | Research 


artphone is as accurate as a three- 


d H a sm q 
Hf odi ing if video taken on i ait velocity, Whi 
m is interested In RERE step length, step width, and g ty. ch type of 
syste 


g to establish? 


A research tea 
dimensional motion capture sy’ 
validity is the research team tryin 


Choices: 

1. Face validity. 

2. Content validity. 

3, Predictive validity. 
4, Concurrent validity. 


Teaching Points 


Correct Answer: 4 ; 
Concurrent validity is a type of criterion validity. It is used when comparing two measures at the same time 


to determine if the experimental measure (in this case the smartphone video) can be used as a substitute fo, 
the reference measure/gold standard (three-dimensional motion capture). 


Incorrect Choices: bon a 
Face validity indicates that a measure appears to measure what it is intended to measure. It is the weakest 


form of validity. Content validity is used to determine if the items that make up an instrument represent all 
possible content that defines the variable of interest. Predictive validity is a type of criterion validity and is 
used to determine if an experimental measure can predict a future outcome. 


Type of Reasoning: Deductive 

The test-taker must draw from knowledge of research guidelines in order to arrive at a correct conclusion for 
this question. This requires deductive reasoning skill, where factual information is used to determine which 
type of validity is being established. For this situation, the research team is establishing concurrent validity, 
Review research guidelines and types of validity if answered incorrectly. 
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ncontact injury of the knee. During the examina 
Pivot shift test used to examine? 


Musculoskeletal | Examination 


A physical therapist examines a patient who sustained a no 
tion, the therapist performs the pivot shift test. What is the 


Choices: 
1. Patellar tendon rupture, 


2. Anterolateral rotary instability or ALRI. 
3. Posterior instability. 


4. Anteromedial instability or AMRI. 


Examination A 695 
Teaching Points 


Correct Answer: 2 
The pivot shift test is used to determi 

r - ne the 
Lachman : wi and anterior drawer test mea presence of a rotary component to anterior knee instability. The 
additional information about ai 
The Slocum test is also used ene ite ee z the knee, such as the capsule and anterolateral ligament. 
suspected meniscal tears. See Box 2-6 for the Kn ere is a modified pivot shift test used for the examination of 


Incorrect Choices: 


tellar tendon ru j : 
3 hares ea Abia eae peels by observation and palpation of a defect in the tendon between 
quadriceps femoris muscle pass e aee en of injury is a sudden eccentric loading contraction of the 
, as when landing from a jump or fall. Special tests used to assess the PCL or 


posterior instability of the knee include the posterior d i 
a ra i 
board injury are common mechanisms of injury for the ts) aye test yee 


Type of Reasoning: Deductive 


ae a eine nr test-taker to recall the utility of the pivot shift test. This necessitates the recall of 
actua a e ee Wi ae deductive reasoning skill. For this case, the test is used to determine the pres- 
ence of anterolateral rotary instability or ALRI. If answered incorrectly, review the pivot shift test. 


Nonsystem | Therapeutic Modalities | 


When using continuous ultrasound in treating the hip of an obese patient, the GREATEST benefit might occur 
if the ultrasound frequency and dosage (intensity) are set at which parameters? 


Choices: 

1. 1 MHz and 1.5 watts/cm?. 
2. 1 MHz and 0.5 watts/cm?. 
3. 3 MHz and 1.5 watts/cm?. 
4.3 MHz and 0.5 watts/cm/?. 


Teaching Points 


Correct Answer: 1 


1 MHz frequency is recomm 
rate of heating, allowing it to be treated in ar 


ended for target tissue deeper than 2 cm, and 1.5 watts/cm? would increase the 
easonable time frame. 


Incorrect Choices: . 
The frequency 3 MHz does not penetrate past 2 cm and would not be effective at the hip. A rate of heating of 


0.5 watts/cm2 intensity is very slow and would result in a prolonged treatment time. 


ing: ctive er : . 
A ae oe t utilize knowledge of ultrasound guidelines in order to determine which fre- 
is question, one mus de the greatest benefit. This requires clinical judgment, which is an 


vi 
Brida isc pera Mi is 1 MHz and 1.5 watts/cm* would provide the greatest benefit. 
Review ultrasound guidelines especially for the hip, if answered incorrectly. 
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o° 


integumentary | Interventions 


i i crotic wound. A hydrocolloidal dressing ; 
i i essure ulcer with a moist, ne | : 
t RA ES i ria ane the therapist detects 4 strong odor, and the wound drainage hast 
ing used. fee 
ces color. What is the therapist's BEST course of action: 


sar : ings to the physic 
nesters a new gauze dressing instead of enol and report the findings to the physician. 
: to the nurse about changing to a hydroge ressing. clan 
: pa the oe off the wound and report the findings jaune ae the physician 
4. Reapply a new hydrocolloid dressing and record the findings 1n 


Teaching Points 


Correct Answer: 4 


Hydrocolloidal dressings are typically changed every 3 to 5 days or whe 


n drainage leaks out. An odorand 
yellowish color are to be expected as the dressing material melts. 


Incorrect Choices: 


The decision about what type of dressing to apply to a wound is the physician's in collaboration with the 
wound care team. This is not an emergency situation. 


Type of Reasoning: Evaluative 


For this question, the test-taker must weigh the potential courses of action and determine which one will 
have the most beneficial outcome. This necessitates evaluative reasoning skill, where the value of infor- 
mation is weighed to make decisions on next steps. For this situation, the therapist should reapply a new 


hydrocolloid dressing and record the findings in the chart. Review wound care guidelines, especially the use 
of hydrocolloidal dressings, if answered incorrectly. 


Ə 


Musculoskeletal | Examination 


During examination of a patient with degenerative osteoarthritic ch R clea 
: anges in the carpometacarpal (CMC) jolt 
aS aa pap oe eee ee a 20-degree loss of ent palmar abduction eds translatoly 
ased on the traditional co : ; i 
abduction and should be examined? ncave/convex rules of motion) is associated with thumb palma 


a= ie 
me ES 


Choices: 


1. Dorsal translation of the metacarpal on the trapezium 

2. Palmar translation of the metacarpal on the trapeziu i 
3. Ulnar translation of the metacarpal on the oana 
4. Radial translation of the metacarpal on the trapezium 


Examination A 697 
Teaching Points 


Correct Answer: 1 


The carpometacarpal joint of the thumb is cons; 
. onsidered 
etry is generally concave in one plane and convex in a ol 


surface of the first metacarpal is 
to lateral direction. The anil cies, convex in the palmar to dorsal direction and concave in the medial 
ere a of the base of the first metacarpal typically presents as the convex 
a convex metacarpal surface movi nt occurs in palmar abduction. Thumb palmar abduction thus involves 
cave/convex rules of motion, one ng at the concave surface of the trapezium. Following the traditional con- 
> would expect a combination of palmar roll and dorsal translatory motion 


f the metacarpal on 
o rp the trapezium during palmar abduction. In this case, a therapist would be sure to evalu- 


ate dorsal glide of the metacarpal on the trapezium. 


saddle joint in which the articular surface geom- 
ane perpendicular to the other. The proximal joint 


Incorrect Choices: 


The other examples of joint play motion are not congruent with palmar abduction of the thumb. 


Type of Reasoning: Deductive 


For this question, one must recall the translatory joint play motion of the CMC joint of the thumb in order 
to arrive at a correct conclusion. This necessitates the recall of facts, which is a deductive reasoning skill. For 
this case, the expected motion is dorsal translation of the metacarpal on the trapezium. Review joint play of 
the CMC joint of the thumb if answered incorrectly. 


Neuromuscular | Evaluation, Diagnosis 


Following a cerebrovascular accident involving the right hemisphere, a patient is exhibiting unilateral neglect. 
What might the patient do as a result? 


Choices: 

1. Eat food only from the left side of a plate. 

2. Bump his wheelchair into things on the right side. 

3. Ignore or deny the existence of the right upper extremity. 
4. Shave only on the right side of the face. 


Teaching Points 


Correct Answer: 4 
A patient with a right hemisphere lesion (left hemiplegia) will tend to ignore items or body parts on the left 


side while favoring items or body parts on the right side. 


Incorrect Choices: 
All other choices do not match the above description and favor items or body parts on the left side. 


Type of Reasoning: Inferential fee 
One must infer, or determine what is likely to be true of a situation, in order to reach a sound conclusion. 


This necessitates inferential reasoning skill, where behavior in patients is predicted. In this case, one might 
expect the patient to shave only on the right side of the face. Review information on unilateral neglect if 


answered incorrectly. 
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Musculoskeletal | Evaluation, Diagnosis 


f | 


Damage as a result of a Salter-Harris type IV supracondylar humeral epiphyseal fracture will MOST LIKELy 
result in what consequence? 


Choices: 

1. Refracture at a future time. 
2. Nonunion. 

3. Arrested growth. 

4. Severing of the radial nerve. 


Teaching Points 
Correct Answer: 3 


Supracondylar fractures are the most common pediatric elbow fracture, occurring most commonly between 3 
and 10 years of age. Extension fractures account for about 95% of supracondylar fractures. The mechanism of 
injury is a fall on an outstretched hand with elbow hyperextended. 

Type IV is a fracture through all three elements of the bone: the growth plate, metaphysis, and epiphysis 
(10% incidence). Type IV growth plate fractures start above the growth plate, cross the growth plate, and exit 
through the joint cartilage. These injuries can affect the joint cartilage and may impair normal growth. See 
Table 2-31 for a review of Salter-Harris fracture classifications. 


Incorrect Choices: 


Nonunion of pediatric fractures is a rare complication. However, in one study of nonunion fractures, 47% 

were above the elbow, with most of the nonunions at the lateral condyle. Refractures of the forearm have an 
incidence of about 5%. Overall, the incidence of supracondylar-associated neurovascular injury is 12% and 
increases with displacement to between 19% and 49%. Excessive swelling and ecchymosis are a significant 


risk factor for compartment syndrome, and a thorough neurovascular exam should be performed and should 
focus on the brachial artery as well as the median and radial nerves. 


Type of Reasoning: Inferential 


This question requires the test-taker to determine the most likely consequence of a Salter-Harris type IV 


supracondylar humeral epiphyseal fracture. This requires knowledge of the Salter-Harris classification system 


in order to determine the most likely outcome. For this scenario, the most likely outcome is arrested growth. 
Review Salter-Harris fractures if answered incorrectly. 
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Cardiovascular/Pulmonary | Examination 


p “g 


What is the BEST way to monitor the intensity of exercise for a patient limited mostly by claudication! 
Choices: 


1. Assessing ankle-brachial index (ABI) during exercise. 
2. Maintaining heart rate (HR) between 60% and 7 


0% of age-predict j 
3. Sustaining pain levels of at least 2 out of 4 on the daaah a a R nax Ce rere © 
4. Upholding rate of perceived exertion (RPE) leve eee 


ls of 11 to 13 out of 20 during exercise. 


Teaching P brits Examination A 699 
Correct Answer: 3 
It has been established that i 
; no 
cation), patients need iier to generate collateral ci ini - i nig? : 
to exercise circulation in patients with ischemia (i.e., claudi- 


SR tio ‘ i 
daudication scale. n of collateral circulation. This correlates to 2 out of 4 on the 


Incorrect Choices: 


The ABI is not practical to assess dur ; 
the RPE and HR are at uae EA because the patient cannot be moving during this test. While 
; Mus may not be at an intensity that elicits claudication symptoms. 


Type of Reasoning: Inductive 


For this question, one must utilize clinical ; 

intensity of exercise for a one Spee judgment in order to determine the best way to monitor the 

claudication, which is an inductive audication. This requires knowledge of the effects of exercise on 

pain levels of at least 2 out of 4 on he anit ae Reenter ce ey O Toii IE to Sse 
ae icatio : E . s 

don and exercise if answered oneal n scale during exercise. Review information on claudica- 
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Musculoskeletal | Evaluation, Diagnosis 


A weightlifter with hypertrophy of the scalene muscles complains of pain and paresthesia in the right upper 
extremity when lifting weight overhead. What is the MOST LIKELY cause? 


Choices: 

1. Thoracic outlet syndrome. 

2. Vertebral artery obstruction. 

3. Cervical radiculopathy. 

4. Complex regional pain syndrome type 1. 


Teaching Points 


Correct Answer: 1 
Hypertrophied scalene muscles can result in thoracic outlet syndrome due to their close anatomical rela- 
tionship to the neurovascular structures. The neurovascular bundle passes between the anterior and middle 
scalene muscles and could be under pressure from hypertrophied scalenes. The anterior and middle scalenes 
attach to the first rib, and tightness in these muscles could result in elevation of the first rib, thereby com- 
pressing the neurovascular bundle. Neurogenic (neurological) thoracic outlet syndrome is characterized 

by compression of the brachial plexus. In the majority of thoracic outlet syndrome cases, the symptoms 

are neurogenic. Signs and symptoms of neurological thoracic outlet syndrome often include wasting in the 
thenar area, numbness or tingling in the fingers, pain in the shoulder and neck, ache in the arm or hand, and 


weakening grip. 


pete oe ; bral artery occlusion varies with the area of ischemia and cause of occlusion. 
The clinical presentation of verte d or neck pain are the most common initial symptoms reported. 


$ are. so ea 
Vertigo, dizziness, nausea, vomiting, mu” de weakness, hemiparesis, ataxia, diplopia, pupillary abnormali- 


Other common signs and symptoms in 
ties, speech difficulties, and altered mental status. 
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Examination A 

f the involved nerve. Pain is usually descri 

en complete numbness. In addition, th wi 
e worsened with certain movement, 


in the area O 
' i Is down the arm 1n th , 
ae ae “pins and needles” sensation OF © 


| n also be a a aa toms can b 
ok; ie balks of weakness with certain aah! 
like extending or straining the neck or turning "O° ic ain con 
Complex regional pain syndrome (CRPS) is a chronic p atures include dramatic changes in the col 


ical fe 

jeg ral nervous systems. Typic ied by intense bumita ai 
function in the central or pure affected limb or body part, accompanie ‘ae 6 Aey pain, skin 
and temperature of EE A The key symptom of CRPS is continuous, p of proporti 
sensitivity, sweating, a . 


th ity of the injury (if an injury has occurred), we gets io ate than better over time None 
to the severi A 
of these are normally associated with hypertrophy of the scaiene 


dition that is believed to be the result of 


Type of Reasoning: Analytical 

This question provides a group of symptoms, and the pic 
Questions that require one to determine a diagnosis base 1e 
analytical reasoning skill. For this situation, the symptoms ar 
thoracic outlet syndrome if answered incorrectly. 


Cardiovascular/Pulmonary | Evaluation, Diagnosis 


taker must determine the most likely cause. 
on a description of symptoms often necessitate 
dicative of thoracic outlet syndrome. Reyi 


A patient is immersed up to the neck in a therapeutic pool. While exercising this patient, the therapist should 
take into consideration the physiological effects of immersion. Which significant result might occur? 


Choices: 

1. Increased forced vital capacity. 

2. Increased expiratory reserve volume. 
3. Increased work of breathing. 

4. Decreased pulmonary blood flow. 


Teaching Points 


Correct Answer: 3 


Full chest immersion in a pool can result in increased work of 


pressure breathing as a result of increased hydrostatic 


Incorrect Choices: 


The other choices i s i ; ; wae 
sty are not consistent with the physiological effects resulting from full chest immersion in 4 


Type of Reasoning: Inferential 


2 = 701 
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Ta 
Neuromuscular | Interventions 


at intervention BEST illustrat ; : ` ge 
rc ERTER es selective stretching when working with a patient with a spinal cord injury 
Choices: 
1. Long finger flexors are fully ranged into extension with wri i 
2. Hamstrings are fully ranged to 110° in supine, cio 
3, Low back extensors are fully ranged in longsitting. 
4. Hamstrings are fully ranged in longsitting. 


Teaching Points 


Correct Answer: 2 


Hamstrings need to be fully ranged to 110° in the supine position. This allows for function in the longsitting 
position (e.g., dressing, leg management during transfers). 


Incorrect Choices: 


Ranging the hamstrings or low back extensors in long sitting will result in overstretched low back extensors 
(needed for stability in sitting). The long finger flexors are ranged into full extension with wrist flexion (not 
wrist extension). This allows the hand to be used functionally for tenodesis grasp. 


Type of Reasoning: Inductive 


One must utilize knowledge of spinal cord injury and selective stretching techniques in order to arrive at a 
correct conclusion. This necessitates clinical judgment, which is an inductive reasoning skill. In this case, the 
intervention that best demonstrates this is when the hamstrings are fully ranged to 110° in supine. Review 
stretching techniques for spinal cord injury if answered incorrectly. 
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Musculoskeletal | Interventions eai 
Strengthening of the lateral pterygoid, anterior head of the digastric muscle, and suprahyoid muscles would be 
the MOST BENEFICIAL intervention to improve which of the following? 


Choices: 

1. Mouth closing. 

2. Mouth opening. 

3. Mouth protrusion. 
4. Mouth retrusion. 


Teaching Points 


Correct Answer: 2 


The muscles involved in opening 
suprahyoid muscles. 


include the lateral pterygoid, anterior head of the digastric muscle, and 


Incorrect Choices: 

The muscles that assist with mouth closing a 
goid. The muscles that assist with protrusion 4 
Muscles that assist with retrusion are the tempo 


the masseter, temporalis, medial pterygoid, and lateral ptery- 
re the temporalis, medial pterygoid, and lateral pterygoid. The 
ralis and suprahyoid muscles. 


10? Examination A 


Type of Reasoning: Inductive 


re al anatomy and muscle strengthen 

for this question, one must utilize knowledge of mwsculoskelers a aan Morrie isok in 
order to determine the most beneficial intervention approac ctly, review lateral pte ng skill In this 
case, the approach improves mouth opening, If answered Incorrecny: 7 


goid and pray 
muscles, 


Neuromuscular | Evaluation, Diagnosis 


a 


TEEGI 
A patient with suspected right cubital tunnel syndrome presents with sensory loss (light touch and sharp/dull 
oa radiating ciate the sE arm, medial forearm, medial hand, and little and ring fingers. The patient 
also has 4/5 muscle testing in all C8-T1 muscles in the right upper extremity with the exception of C8 muscle 
innervated by the right radial nerve. The patient has no neck pain and Spurling's and cervical quadrant testing 
are negative. Past medical history includes breast cancer (treated with surgery/radiation and chemotherapy 


that has been in remission for 2 years. Past social history includes a 35-year history of smoking. Which ofthe 
following health conditions is most consistent with the patient's signs and symptoms? 

Choices: 

1. Cubital tunnel syndrome. 

2. Ulnar/median neuropathy at the axilla. 


3. Medial cord brachial plexopathy. 
4. C8-T1 radiculopathy. 


Teaching Points 
Correct Answer: 3 


The patient's history and physical examination findings are most consistent with medial cord brachial plex- 
opathy. This can occur secondary to a Pancoast tumor (tumor of the upper lobe of the lung). Smoking and 
a past history of cancer are risk factors for this type of tumor. 


Incorrect Choices: 


Isolated ulnar nerve involvement does not explain the patient's weakness in other C8-T1 muscles that are no 
innervated by the ulnar nerves. It also does not explain the patient's more proximal medial arm and foream 
sensory loss. Medial and ulnar compression at the axilla are also not consistent with the patient's symptoms 
and specifically the involvement of the median nerve would result in weakness in forearm flexors and prom 
tor teres (non C8-T1 muscles), as well as sensory loss of the right palmar hand, thumb, index, long and ring 
fingers. C8-T1 radiculopathy would explain the majority of the patient's findings, but if these nerve roots 

were involved the patient would also have weakness of radial-C8 innervated muscles. 


Type of Reasoning: Analytical 


This question provides a group of symptoms and the test-taker must determine the most likely health 
condition based on those symptoms. This necessitates analytical reasoning skill, where one must dr 

reasonable conclusion about a situation based on pieces of information. For this situation, the symp" 
are consistent with medial cord brachial 


. plexopathy. Review the brachial plexus and associated condition 
especially medial cord plexopathy, if answered incorrectly. 


a 


Examination A 703 


Nonsystem I Research 
what is the BEST evidence to determine orthotic intervention to prevent inversion ankle sprains! 


Choices: 
1, Systematic review and meta-analysis of cohort studies. 


2, Systematic review and meta-analysis of randomized controlled trials. 
3, Meta-analyses of multiple case studies. 
4. Randomized double-blind controlled trials. 


Teaching Points 


Correct Answer: 2 
Systematic review including meta-analysis of randomized controlled trials (RCTs) provides the best research 
evidence of effectiveness of an intervention. 


Incorrect Choices: 
Meta-analysis is not applied to cohort studies or multiple case studies. While an RCT can provide strong evi- 
dence of the effectiveness of an intervention, evidence derived from a meta-analysis that combines multiple 


RCTs is stronger. 


Type of Reasoning: Deductive 

In order to arrive at a sound conclusion, the test-taker must recall research designs, specifically which designs 
provide the strongest research evidence. This necessitates the recall of facts, which is a deductive reasoning 
skill. For this scenario, systematic reviews of randomized controlled trials provide the best evidence. Review 


research designs if answered incorrectly. 


Musculoskeletal | Interventions 


A patient presents with insidious onset of low back pain that started 10 days ago. Examination reveals an Oswestry 
Disability Index score of 40%, a Fear Avoidance Belief Questionnaire for Physical Activity score of 16, hypomobil- 
ity at L4-5 with posteroanterior (PA) glide, and pain that radiates into the right buttock. Lumbar active range of 
motion (AROM) is painful at 50% of expected range in all directions. Hip passive range of motion (PROM) is 
within normal limits. Abdominal strength is fair. Based on this data, what is the BEST intervention for this patient? 


Choices: 

l. Abdominal stabilization. 

2. Manipulation. 

3. Positional distraction. 

4. Transcutaneous electrical nerve stimulation (TENS) and ice. 


Teaching Points 


Correct Answer: 2 
Ifa patient presents with four out of five criteria listed in the examination findings, the patient has a 95% 


chance of benefiting from manipulation using the lumbopelvic regional thrust manipulation technique. 
he Percentage for treatment success is based on the clinical prediction rule validated by Childs et al., 2004, 
nn Intern Med. Additionally, see Box 2-16 for the Low Back Pain Clinical Practice Guideline. 


Ac AN 
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Examination A 


Incorrect Choices: 


Abdominal stabilization is a good secondary intervention. Since the patient does not fit the clinica} 
rules for abdominal stabilization, it should not be the first choice for intervention. Positional di y 
would be appropriate for radicular pain; however, that is not the case here. 


Type of Reasoning: Inductive 


One must utilize clinical judgment in order to determine the best intervention approach for this patien 

This requires one to have knowledge of the various intervention approaches and examination results, of | 
necessitates inductive reasoning skill. For this situation, the best intervention approach is Manipulation Ich 
Review intervention approaches for low back pain if answered incorrectly. 


Q 


Gastrointestinal | Evaluation, Diagnosis 


A patient who is well known to the physical therapy clinic for treatment of chronic neck pain now presents 
with a new complaint of acute mid-back pain. Current symptoms also include abdominal pain and disten- 
sion, which, along with the mid-back pain, intensify soon after meals. The patient also reports having a recent 


episode of chronic neck pain that resolved after taking 5,000 mg of acetaminophen daily for 2 weeks. What 
action should the therapist take? 


Choices: 


1. Refer the patient to their primary care physician with possible nephrolithiasis. 

2. Treat the patient with cryotherapy for pain relief and instruct the patient in a core strengthening program. 
3. Refer the patient to their primary care physician with possible pancreatitis. 

4. Instruct the patient to rest and continue to take acetaminophen as needed for their pain. 


Teaching Points 
Correct Answer: 3 


This question describes a patient with acute pancreatitis, likely due to taking excessive amounts of acetami- 
nophen. The maximum daily dosage of acetaminophen is 4,000 mg. Drug toxicity can bring on an acute 
attack of pancreatitis. In addition to those described in the question stem, common clinical findings include 
epigastric pain radiating to the back; nausea, vomiting, and diarrhea; fever and sweating; tachycardia, 
malaise; bluish discoloration of the abdomen or flanks (called Cullen's sign); and jaundice. 


Incorrect Choices: 


Nephrolithiasis, or kidney stones, have a different clinical presentation than what is described here. Pain 
typically occurs in the low back or under the lower ribs and radiates into the abdomen and groin. Pal 
urination, a persistent need to urinate, and cloudy or foul-smelling urine are all common symptoms ofa 
kidney stone. Cryotherapy is an intervention that would be appropriate if the patient had back pain due t 
some type of musculoskeletal injury or dysfunction. Choice 4 fails to consider the patient's gastrorn 


symptoms and the possibility that the excessive dosage of acetaminophen might have contributed to the a 
rent complaints. 


Type of Reasoning: Evaluative 


For this question, one must determine a best course of action based on presenting patient symptonr hs 
necessitates evaluative reasoning skill, where information is weighed to determine the significan®® ` 


if 
situation, the therapist should refer the patient to their primary care physician for possible pancreatis 
answered incorrectly, review signs and symptoms of pancreatitis. 


Examination A 705 


Lymphatic | Evaluation 


A ag uf tigh tae ce aN with a chief complaint of aching in the left lower extremity along with 
vacation to a tropical count W one onset of Symptoms occurred soon after the client returned from a 
that the skin of the haked k on examination, the physical therapist observes pitting edema and notes 

eg feels thick and dry compared with the uninvolved side. Which pathology is 
MOST LIKELY to result in the client's signs and symptoms? 


Choices: 

1. Chronic venous insufficiency (CVI). 
2. Lipedema. 

3. Congestive heart failure (CHE). 

4. Secondary lymphedema. 


Teaching Points 


Correct Answer: 4 

Aching, tightness, and a sensation of heaviness in the involved limb are common complaints from a patient 
with lymphedema. A known risk factor for secondary lymphedema is filariasis, a mosquito-borne illness that 
is prevalent in tropical and subtropical climates. 


Incorrect Choices: 

While lower extremity swelling is frequently seen in patients with CVI, CHE and lipedema, the swelling is typi- 
cally bilateral and symmetrical. A patient with CVI may also present with varicose veins and would describe any 
pain or achiness they experience along the course of superficial veins. A patient with CHF would experience a 
number of other cardiovascular symptoms, including shortness of breath, heart palpitations, and fatigue. 
Lipedema is a disorder characterized by excessive subcutaneous fat deposition. The appearance may be similar to 
lymphedema, but the patient does not experience the skin changes (thickening) associated with lymphedema. 
Pain and bruising are prominent features of lipedema, and swelling is absent in the feet and hands. 


Type of Reasoning: Analytical 
For this question, the test-taker must analyze the symptoms presented in order to determine the most likely 


diagnosis. This requires analytical reasoning skill, where pieces of information are analyzed in order to draw 
a logical conclusion. In this situation, the symptoms are indicative of secondary lymphedema. Review sec- 


ondary lymphedema if answered incorrectly. 


A118 S i 


Neuromuscular | Evalu 
of Parkinson's disease is hospitalized. The patient is ambulatory but requires 
hould be the focus of the physical therapist's plan of care? 


A patient with a 7-year history 
close supervision to prevent falls. What s 


Choices: 
x Manual balance perturbation training. 
- Transfer and wheelchair training. i 
3. Caregiver training for contact guarding during level walking and stairs. 
4. Locomotor training using a rolling walker. 
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Teaching Points 


Correct Answer: 3 

i i vel walkin 
Caregiver training with safety instruction in contact guarding Pare leve g and stairs js the best 
choice to keep this patient functional in the home environmen" 


Incorrect Choices: 


Ga ial ik id response, decreasing use of n 
Manual balance perturbation training will likely result in a rig Ormal 
tic movements. This patient should be kept safe and ambulatory for pe a a and not be; | tony 
to a wheelchair. A rolling walker is contraindicated for patients with a forward, Hexed posture (typical ln 
patients with Parkinson's disease). | 


Type of Reasoning: Inductive 
This question requires clinical judgment in order to determine a best course of action. Utilizing know 

of Parkinson's disease and the current level of function, inductive reasoning skills are utilized to detenp: 
the focus for the plan of care. In this case, the focus should be on caregiver training for contact 


; guarding du. 
ing level walking and stairs. Review Parkinson's disease if answered incorrectly. | 


Integumentary | Examination 


A patient is referred to physical therapy with a diagnosis of congestive heart failure. During the initial session 
the physical therapist examines the skin for suspected changes. What appearance can be expected? 


Choices: 
1. Pale, washed-out color. 
2. Yellowish discoloration. 


3. Slightly bluish, slate-colored discoloration. 
4. Cherry-red discoloration. 


Teaching Points 


Correct Answer: 3 a 
Slightly bluish, grayish, slate-colored discoloration of the skin along with clubbing of the nails is characte 
tic of chronic hypoxia. 

Incorrect Choices: 


Pallor (lack of skin color, paleness) is indicative of anemia, internal unlight ep% 
sure. Yellowish discoloration of the skin is indicative of jau al hemorrhage, or lack oi Sa of 


ndice (li i : iscoloration® 
the skin is indicative of carbon monoxide poisoning. pe (liyer disease), Chaya x 


Type of Reasoning: Inferential 
This question requires one to infer what is likely to be true of a situation in order to reach a sound cond" 
sion. This peer PARER reasoning skill. For this situation, the patient with congestive heaft failu” 
is expected to show slightly bluish, slate-colored disc i a ; ilure infor™ 

SS pe alt oloration. Review congestive heart failure intori 


= 


Examination A 707 


integumentary | Interventions 


A patient hes a din history of discoid lupus erythematosus presents with multiple discoid skin lesions 
that are raised and r je and contain scaling plaques with central atrophy on the lower extremities. Topical corti- 
costeroid creams are being used. What should be the focus of the therapist's initial plan of care? 


Choices: . 
1. Range of motion (ROM) exercises and prevention of deformity. 


9, Lightweight splints to provide joint protection. 
3, Aerobic training using a treadmill, 
4, Resistive training using weights at 60%-80%, one repetition maximum. 


Teaching Points 


Correct Answer: 1 
Range of motion (ROM) exercises and prevention of deformity are important elements of the plan of care. 


Incorrect Choices: 

Lightweight splints are not an initial priority and can contribute to contracture development if worn too 

long. Furthermore, there are no reports of arthralgia in this case. Regular exercise is important but should not 
be aggressive (resistive training). Also, long-term use of corticosteroids puts this patient at risk for osteopo- 
rosis. Aerobic (treadmill) training might be indicated but is not an initial priority. Splints to provide joint 


protection are also not an initial priority. 


Type of Reasoning: Inductive 
This question requires one to determine a best course of action based on knowledge of discoid lupus erythe- 


matosus. This necessitates clinical judgment, which is an inductive reasoning skill. For this scenario, range 
of motion (ROM) exercises and prevention of deformity should be the initial focus. If answered incorrectly, 


review information on discoid lupus erythematosus. 
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On the third day following a cesarean delivery, what should a physical therapist's interventions include? 


Choices: 

l. Gentle partial sit-ups and head lifts. 

2. Breathing, coughing, and pelvic floor exercises. 
3. Low-intensity aerobic conditioning. 

4. Pelvic tilts on all fours. 


Teaching Points 


Correct Answer: 2 


Initial postpartum interventions (days 1 to 3) should include breathing, coughing, and pelvic floor exercises. 


i a a aa 
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Incorrect Choices: 


i during later recovery, 
All other choices can be part of the postpartum exercise program ery 


Type of Reasoning: Inductive . atervention approaches in 
é a tpartum in Å Order | 
This question requires one to utilize knowledge of postp tO arrive y 


ich i inductive reasoning ski 
a correct conclusion. This necessitates clinical judgment a nar eases Bee ae th a 
the therapist should include breathing, coughing, and pelvic artu interven, 
approaches if answered incorrectly. A 


& 


Cardiovascular/Pulmonary | Interventions 


Des? Sas 


A patient with post-traumatic brain injury (Rancho Los Amigos Levels of Cognitive Functioning Scale level 
has evidence of retained secretions on auscultation and chest films. What is the BEST mode of airway à 
clearance for this patient? 

Choices: 

1. Active cycle of breathing. 

2. Autogenic drainage. 

3. Use of the FLUTTER device. 

4. Use of high-frequency chest wall oscillation. 


Teaching Points 


Correct Answer: 4 : am 


High-frequency chest wall oscillations (HFCWO) via a device such as the Vest Airway Clearance System diw 


for control of inspiratory and expiratory flow rates. The device can be used in any position regardless ofthe 
patient's cognitive status. | 


Incorrect Choices: 


alone, which would be difficult for a patient in this cognitive stage of recovery. Oscillatory positive expirat 
pressure (PEP) using a FLUTTER device requires a patient to breathe through a mouthpiece with inspiration 
unimpeded and long exhalation against a back pressure, also impossible for this patient. 


The first two choices require a patient to consistently follow commands and potentially complete the activi 


Type of Reasoning: Inductive 


For this question, one must determine a best course of action fo 


effective airway clearance approaches. This necessitates inductive reasoning skill, where clinical ju 
paramount to arriving at a correct conclusion. For this situation 
, 


ta ce nclus the best mode of airway clearance is hig 
frequency chest wall oscillation. Review airway clearance approaches if answered Bec. 


r airway clearance, based on knowledge 


Examination A 709 


Neuromuscular | Examination 


si ist is performi 
A physical therapis P ang sensory tests on a patient di l diotan. 
where should the testing concentrate? P agnosed with C6 nerve root imping 


Choices: 
1, Second, third, and fourth fingers, palmar surface. 


2, Ulnar border of the hand (fifth finger). 
3. Palmar surface of the thumb and distal, radial forearm 
4. Medial (ulnar) forearm. 


Teaching Points 


Correct Answer: 3 
The C6 nerve root supplies both sides of the thumb and the radial aspect of the forearm. 


Incorrect Choices: 
The C7 root supplies the middle of the hand (second, third, and fourth fingers, palmar surface). The C8 root 


supplies the ulnar border of the hand (fifth finger). The T1 root supplies the medial surface of the forearm. 


Type of Reasoning: Deductive 
One must recall sensory testing guidelines in order to arrive at a correct conclusion for this question. This 


requires the recall of facts, which is a deductive reasoning skill. For this situation, the therapist should focus 
on the palmar surface of the thumb and distal, radial forearm. Review sensory testing for the upper extrem- 


ity, especially the C6 distribution, if answered incorrectly. 


Te SRS aa E, 


Neuromuscular | Evaluation, Diagnosis ———— a 

Wid ele pee, ae 2 ect yt) E EERE eee A AH E AT ab REST a RIO O gO Aaa ae OM we 
A patient is experiencing left foot weakness and toe drag when walking greater than 10 minutes for the past 
3 months. Muscle spasms and weakness in the right hand are also present for the past 3 weeks. Neuromuscular 
screening examination reveals 4/5 MMT and fasciculations in the left extensor hallicus longus, left tibialis 
anterior, and right first dorsal interossei. Reflex testing reveals a 3+ in the right triceps and biceps and a positive 
right Hoffman’s sign. Sensory testing for light touch and vibration of the upper and lower extremities is normal. 
Which of the following health conditions is most consistent with the patient's signs and symptoms? 


Choices: 

l. Polyneuropathy. 

2. Cervical myelopathy. 

3. Myasthenia gravis. 

4. Amyotrophic lateral sclerosis. 


Teaching Points 


Correct Answer: 4 

The presence of upper and lower motor neuron (UMN and LMN) involvement without sensory loss is most 
Consistent with amyotrophic lateral sclerosis (ALS). In early or Stage 1 of ALS, patients will often display mild 
Ocal weakness with asymmetrical distribution to include symptoms of hand cramping and fasciculations. 


l 
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Incorrect Choices: P i 
Polyneuropathy involves bilateral distal extremity motor, anif e BAE. oe With 
UMN involvement. Cervical myelopathy may involve both Ti lts in bilateral aie ression) and y 

involvement (distal to compressed cervical level) but typically i ia gravis results i y OxUemuty ic 
ment and both motor and sensory impairments (ataxia). Myas AE but does N atigue and ulti v 
weakness in multiple muscles in the bilateral upper and lower extre not result in UMy t 


involvement. 


Type of Reasoning: Analytical ; ; 
For this question, the test-taker must analyze the symptoms presented ane ee ie likely di 
This requires analytical reasoning skill, where pieces of information are an yzed for their Significance 
order to draw a reasonable conclusion. For this case, the symptoms are consistent with ALS. If answered 
incorrectly, be sure to review information on ALS, including early/stage 1 symptoms. | 
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Musculoskeletal | Evaluation, Diagnosis 


A physical therapist examines an elderly patient whose chief complaint is deep, boring pain in the pelvis and } 
thighs. The patient also complains of weakness, fatigue, and headaches. Paget's disease is suspected. Which 
clinical examination finding may corroborate the diagnosis of Paget's disease? E 


Choices: 

1. Pain, redness, and swelling of the 1st metatarsal joint. 

2. Increased skin temperature over long bones. 

3. Tachycardia, hyperreflexia, and decreased muscle strength. 
4. Kyphosis and easy bruising. 


Teaching Points 


Correct Answer: 2 7 
Increased skin temperature over affected long bones is a common finding in individuals with Paget's disease 
a focal inflammatory condition that produces disordered bone remodeling. There is increased vascularity — 
associated with the bone remodeling, leading to the increased skin temperature in affected areas. The nes 


that are most commonly involved are the pelvis, skull, femur, tibia, spine, shoulders, and ribs. ‘ 


Incorrect Choices: $ 
Pain, redness, and swelling of the 1st metatarsal joint is a hallmark finding of gout. The combination of 
tachycardia, hyperreflexia, and decreased muscle strength is characteristic of Graves’ disease or hyper?” 
ism. Kyphosis and easy bruising are common findings in Cushing's syndrome, along with the telltale mM% 
face” and buffalo hump appearance of individuals with the disorder. 7 


Type of Reasoning: Inferential | 
For this question, a diagnosis is provided and the test-taker must determine the likely symptoms sence 
with this diagnosis. This requires inferential reasoning skill, where one infers or determines what S$" 
be true of a situation. For this case, symptoms of increased skin temperature over long bones wot i 
rate a diagnosis of Paget's disease. If answered incorrectly, review symptoms of Paget's disease. F 


Examination A 711 


Neuromuscular | Evaluation, Diagnosis 


hysical therapist is working with a patient who exhib; £ i Aa 
os form of aphasia? ibits fluent aphasia. What is a typical characte 


Choices: i 
1. Impaired auditory comprehension. 


2. Slow, hesitant speech. 
3. Good comprehension. 
4. Impaired articulation. 


Teaching Points 


Correct Answer: 1 
Fluent aphasia is characterized by impaired auditory comprehension and fluent speech that is of normal rate 
and melody (e.g., Wernicke’s aphasia). 


Incorrect Choices: 

Nonfluent aphasia is characterized by speech that is slow, hesitant, awkward, interrupted, and produced 
with effort (eg., Broca’s aphasia). Patients tend to have good awareness of their deficit and comprehension. 
Impaired articulation characterizes the patient with dysarthria (a motor speech disorder). 


Type of Reasoning: Deductive 

One must recall the characteristics of fluent aphasia in order to arrive at a correct conclusion. This neces- 
sitates the recall of facts, which is a deductive reasoning skill. For this case, fluent aphasia is characterized by 
impaired auditory comprehension. Review types of aphasia, especially fluent aphasia, if answered incorrectly. 
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Neuromuscular | Interventions _ 


npe PT a) PAATTI bee’ pE Ste ae na EE, ESR -raik 
Ji Dl N Oe E A a Ge RI à tos À pS 
i AATE N a A A aN 
tere SY, == A e3 TPA se) 
K os AE apt ke A ~ 1% TLA 7 
f CON CAROR: A inl ‘supe rity A 
A 
" E % 
y 
oA 77 ba ` 


Three months following a left cerebrovascular stroke and a 4-week stay of inpatient rehabilitation, a patient 
is receiving home care physical therapy. The patient’s movements in the right extremities show good recovery 
(out-of-synergy). Functional level is a 6 on the Functional Independence Measure (FIM) for self-care items. At 


this juncture, what should be the focus of motor learning strategies? 


Choices: 

l. Use of mental practice to improve performance. 

2. Breaking down complex tasks into component parts. 
3. Use of serial practice order of related skills. 

4. Consistency of performance in variable environments. 


Teaching Points 


Correct Answer: 4 
This patient demonstrates good functional recovery. Motor learning for the autonomous stage of motor 


learning should utilize variable practice in variable environments. 
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Incorrect Choices: 


Mental practice and b 
motor learning. Serial 


be helpful in the early cognitive Stage of 


: onents can ahr 
into comp associative stage of motor learning. 


wn tasks i 
reaking do dicated for the mi ddle, 


practice order is in 


Type of Reasoning: Inductive i isn devel =| 
One must utilize sail judgment in order to determine a best interventi pp or a patient 


led with sound inductive reasoning skills, one sh 
i ledge of the stages of recovery, couples , ; Oy 
east a alee of performance in variable environments 1S the best focus for intervention, Revi, 
motor learning strategies for CVA if answered incorrectly. 


Musculoskeletal | Examination 


ain and radiating pain and paresthesias into the right 


| tient with low back p 
A physical therapist evaluates a pa S1 radiculopathy is suspected. Which special test ig 


buttock, posterior thigh, lateral leg, and lateral foot. An 
BEST for ruling IN a lumbosacral radiculopathy? 


Choices: 

1. Straight leg raise. 

2. Crossed straight leg raise. 
3. Prone instability test. 

4. Femoral nerve traction test. 


Teaching Points 


Correct Answer: 2 

This question requires knowledge of lumbar spine musculoskeletal special tests along with the application 
of their established sensitivity and specificity values. The crossed straight leg raise (SLR) is considered to be 
a highly specific test, which when positive helps to rule in the diagnosis of a herniated nucleus pulposus or 
lumbosacral radiculopathy. See Table 2-21 for a summary of the diagnostic accuracy of lumbar spine and 
pelvis special tests. 


Incorrect Choices: 


The SLR (Lasegue’s) test is a highly sensitive test and is therefore helpful in ruling out a lumbosacral radia 
lopathy when negative. The SLR test is an integral part of a comprehensive physical examination ofa patien 
with LBP, but given its poor specificity, it is not helpful for ruling in a lumbar radiculopathy. The prone na 
bility test is clinically useful for assessing lumbar spine instability. The femoral nerve traction test is heip" 
for assessing neurological dysfunction involving the femoral nerve and/or lumbar nerve roots L2-14- 


Type of Reasoning: Analytical 


if rats the Ne sorrel must evaluate the symptoms presented and determine the special test that will 
lagnosis. This necessitates analytical reasoning skill, where symptoms are analyzed to draw ree 


sonable conclusions. For this scenario, the therapi : 

z ' rapist should con : -co to rule in 
lumbosacral radiculopathy. If answered incorrectly, review info duct a crossed straight leg abi p 
radiculopathy. eview information on special testing for lu 


Examination A 713 


Neuromuscular | Examination 


at is the most effective form of diagnostic imac: 
re level of disease activity? Bnostic imaging for Patients with multiple sclerosis (MS) to help deter- 


Choices: 

j. Positron emission tomography (PET). 
2. Magnetic resonance imaging (MRI). 
3. Computed tomography (CT). 

4. Transcranial sonography. 


Teaching Points 


Correct Answer: 2 

MRI is highly eae for detecting MS plaques in the white matter of the brain and spinal cord. Lesions are 
seen as areas Of increased signal intensity (bright spots). Contrast-enhanced scans are used for more long- 
term disease activity. 


Incorrect Choices: 
All os choices of diagnostic imaging techniques do not offer the same sensitivity and specificity for detect- 
ing plaques. 


Type of Reasoning: Deductive 

One must recall the most effective diagnostic tool for MS in order to arrive at a correct conclusion. This 
requires the recall of factual information, which is a deductive reasoning skill. For this scenario, the most 
effective test is magnetic resonance imaging (MRI). Review diagnostic imaging techniques, especially for MS, 


if answered incorrectly. 
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An elderly male patient is not able to participate in rehabilitation. He is lethargic, complains of nausea and pain- 
ful urination, and seems to be feverish. The therapist should inform his primary care physician if which of the 


following is suspected? 
Choices: 

l. Bladder cancer. 

2. Benign prostatic hyperplasia. 


3. Urinary tract infection. 
4. Renal calculi (kidney stones). 


Teaching Points 


Correct Answer: 3 oes > 
These are signs and symptoms of urinary tract infection. Evidence of fever is especially significant. The physi- 


cian should be informed. 


Incorrect Choices: l RA 
The other choices do present with these same signs and symptoms. Fever is uncommon. 
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Type of Reasoning: Analytical m : 
For this question, one must analyze the symptoms presented nonea aHa Paes | diagnosi, 
Questions of this nature often necessitate analytical reasoning $ ; d- aes ene “Eo PtOms are 

tent with a urinary tract infection. Review signs and symptoms Of urinary On 1 answered incom 


Musculoskeletal | Evaluation, Diagnosis car Ca 


The left phrenic nerve of a patient was accidentally severed during Horee surgery. Which muscles g 
physical therapist strengthen in order to provide substitute function“ hould 


Choices: 

1. Tranversus abdominis. 
2. Scalenes. 

3. Internal obliques. 

4. External obliques. 


Teaching Points 


Correct Answer: 2 r 
The phrenic nerve arises from the neck (C3-5) and innervates the diaphragm. The diaphragm is responsible 
for 45% of the air that enters the lungs during quiet breathing. During quiet breathing, the predominant 
muscle of respiration is the diaphragm. As it contracts, pleural pressure drops, which lowers the alveolar 
pressure and draws in air down the pressure gradient from mouth to alveoli. Expiration during quiet breath 
ing is predominantly a passive phenomenon; as the respiratory muscles relax, the elastic lung and chest wall 
retum passively to their resting volume. With paralysis of the diaphragm, the accessory muscles of respiration 
should be strengthened. These include the scalenes and sternocleidomastoid. 


Incorrect Choices: 


During active expiration, the most important muscles are those of the abdominal wall (including the rectus 
abdominis, internal and external obliques, and transversus abdominis), which drive intra-abdominal pres 
sure up when they contract and thus push up the diaphragm, raising pleural pressure, which raises alveolar 
pressure, which in turn drives air out. These muscles do not substitute for diaphragmatic function. 


Type of Reasoning: Inductive 


One must utilize knowledge of accessory muscles of respiration in order to arrive at a correct conclusion: 
Based on this knowledge, one can determine the best muscles to focus on for intervention, which is an 
inductive reasoning skill. In this case, the scalenes should be the focus. Review accessory muscles for resp!" 
tion if answered incorrectly. 


os iai sa Siete e 
A patient recovering from surgery to remove a cerebellar tumor presents with pronounced ataxia and ae 
lems with standing balance and postural stability. To help improve this situation, what would be the 
approach to incorporate in the intervention? 
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gore o A 
1. Lower extremity sp'inting and light touch 

2. Rhythmic stabilization during holding in til support. 
3. perturbed balance activities while standing on = 


4. Stabilizing reversals during holding in side ly 
Teaching Points 
Correct Answer: 2 


ic stabilization i 
E or blii The high a neuromuscular facilitation (PNF) technique designed to 
nounced ataxia. The posture is u F E IS a good choice to begin with for the patient with pro- 
are reduced by kneeling (foot a while the center of mass (COM) is lowered, the degrees of freedom 
over standing. € control not required), and the base of support (BOS) is increased 


Incorrect Choices: 


inting and touch-do 
Ta eae waive ae ort are compensatory interventions not likely to improve recovery. Per- 
savin Stabiliziny rears tee eae ar the patient with poor postural stability and pronounced 
i e-lying are also not indi ide ia iti i 
upright control. cated, as the side-lying position does not require 


Type of Reasoning: Inductive 


One must utilize clinical judgment in order to determine the best intervention approach for this client. This 
necessitates inductive reasoning skill. For this scenario, the therapist should choose rhythmic stabilization 
during holding in kneeling to improve stability. Review intervention approaches for stability, especially 
rhythmic stabilization, if answered incorrectly. 
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fascial pain syndrome (MPS)? 


Choices: 

1. Few localized trigger points with referred patterns of pain during palpation. 

2. Multiple generalized local tender points in muscle without referred patterns of pain. 
3. Chronic fatigue, decreased exercise tolerance, and headaches. 

4. Irritable bowel syndrome and sleep disturbance. 


Teaching Points 


Correct Answer: 1 
MFP is a chronic pain disorder characterized by localized trigger points and referred patterns of pain. Pres- 
sure on sensitive points in muscle (trigger points) causes referred pain in seemingly unrelated parts of the 


y: 


Examination A 


Incorrect Choices: . 
stide 
Chronic fatigue, sleep disturbances, generalized te 


nder points, and irritable bowel syndrome are x 
ial pain syndrome. mp 
of fibromyalgia and not necessarily of myofascial pain sy 


Type of Reasoning: Inferential ; ; 
One must infer or determine what is likely to be the findings of a patient with myofascial pain dro 


order to arrive at a correct conclusion. Questions that provide a nea apt p ed test-taker to i i 
tify likely symptoms or findings often necessitate inferential reasoning ; ie y se, one should a 
to see few localized trigger points with referred pattern of pain during palpation. it answered in 


review information on myofascial pain syndrome. 


Musculoskeletal | Examination 


comely 


S a “ 
z : 
TER 


Which special test of the knee region may assist in the classification of patellofemoral pain syndrome (PRPs) 


Choices: 

1. Patellar apprehension test. 
2. Thessaly test. 

3. Patellar tilt test. 

4. Noble compression test. 


Teaching Points 


Correct Answer: 3 


The patellar tilt test is a nonprovocative test used to identify reduced patellar mobility (positive test), whic 
prompts a moderate change in the likelihood of patellofemoral pain being present. Specifically, the testis 
used to determine the structural tightness of the lateral patellar retinaculum. The test also assists in classify. 


ing patients into the category of patellofemoral pain with mobility impairments. See Box 2-9 for the Patel 
lofemoral Pain Clinical Practice Guidelines. 


Incorrect Choices: 


The Thessaly test is a pain provocation test for meniscal injuries. The patellar apprehension test is utilized 10 


determine if patellar instability is present. The Noble compression test is a provocative test for iliotibial 
friction syndrome. 


Type of Reasoning: Inferential 


This question requires the test-taker to infer which special test will be best in assisting in the classification 
PFPS. This requires inferential reasoning skill where one uses judgment to determine what is likely t0 pike 

best course of action in a situation. For this case, the patellar tilt test may assist in the classification of P4 
Review the Patellofemoral Pain Clinical Practice Guidelines if answered incorrectly. ; 
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musculoskeletal | Examination 


- weeks following the conclusi 
ean thigh pain En seni err = eye a therapist examines a player whose chief complaint 
ure. Intervention for this individual should be S gr E ng of the area is shown in the pic- 


Choices: 

1. Femoral stress fracture. 
2. Neoplasm. 

3. Quadriceps hematoma. 
4. Myositis ossificans. 


Teaching Points 


Correct Answer: 4 
Soft tissues that were injured in a traumatic event initially develop a hematoma and subsequently can develop 
ossifying soft-tissue lesion typically occurring within skel- 


into myositis ossificans. Myositis ossificans is a benign, 
etal muscle, usually in adolescents and young adults. The most frequent symptoms and signs are pain and tender- 


ness with a soft tissue mass. Approximately 80% of cases arise in the large muscles of the proximal extremities. 


Incorrect Choices: Te 
A stress fracture is an overuse injury. Bone is constantly attempting to remodel and repair itself, especially 
stress is placed on the bone, it causes an imbalance 


when extraordinary stress is applied. When enough ca . 
between osteoclastic and osteoblastic activity, and a stress fracture may appear. Insidious onset of pain and 


swelling over the affected region is the most important complaint, initially during the activity. Neoplasms, 
or cancer of bone, change the appearance of bone on an x-Tay. Bone may look ragged or may appear to have 
a hole in it. Hematomas look very different from tumors or bones on an x-ray because they are mostly fluid, 


and tumors and bones are solid. 


yi of Reasoning: Analy i l d i f rm tion presented i th i j d 
a ptoms and in O a in e picture in order to 
For this ques ust ana the sym . i ; dagi 
q ton one m I lytical reasoning skill, where assessing information 


determi : ; :< This requires ana 
ine the most likely diagnosis. 
om pictures is often pa ners sound conclusions. In this case, the symptoms presented and the picture 


depict myositis ossificans. Review signs and symptoms of myositis ossificans if answered incorrectly. 
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Neuromuscular | Examination j y EN 


in getting started and is then i E i 4 
0 


-to- ient demonstrates hesitancy 
During a finger-to-nose test, a patient de ng thenobe donota gana E on 
the, 


the movement. The finger slams into the side of the face, missi 
pist document this finding? 


Choices: 

1. Dysmetria. 

2. Dysdiadochokinesia. 
3. Dyssynergia. 


4. Intention tremor. 


Teaching Points 


Correct Answer: 1 
Dysmetria is an inability to judge the distance or range of movement. It includes both overestimation (hype: 
metria) and underestimation (hypometria) of the required range needed to reach the goal. 


Incorrect Choices: 

Dysdiadochokinesia is an impaired ability to perform rapid alternating movements (RAM). Dyssynergia isa 
impairment in movement composition. Movements are typically performed in component parts rather than 
as a single, smooth activity. Intention (kinetic) tremor is an involuntary oscillatory movement that occur 


during voluntary movement. 


Type of Reasoning: Analytical 

For this question, one must analyze the symptoms presented in order to determine the most likely cause 
This requires analytical reasoning skill. For this situation, the symptoms are consistent with dysmetria. 
Review signs of dysmetria if answered incorrectly. 


A physical therapist has been treating a 40-year-old female patient who is 5’3” and 185 Ibs. She is receiving 
therapy for low back pain. The patient recently returned from a vacation where she reports she was “not 
watching her diet." She now complains of new pain in the right upper quadrant (RUQ), some mild nausea 4 
well as pain near her right scapula. These pains become worse with meals. Based on her symptoms, which's 


the MOST LIKELY source of these new complaints? 


Choices: 

1. Cirrhosis. 

2. Acute pancreatitis. 
3. Renal stones. 

4. Gallstones. 


Teaching Points p” 


Correct Answer: 4 

Classic symptoms of gallstones include nausea and RUQ pain, which can radiate to the right sapu he 
Gallstones are found more commonly in patients who are overweight or obese, female, and re + 
fourth decade of life. Gallstones occur more commonly in patients eating meals high in fat [hos | 
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incorrect Choices: 
cirrhosis does not typically cause any pai 
cirrhosis, can cause abdominal MRA E aan Primary complaint. Ascites, which is not seen in all cases of 

te pancreatitis will present very ill i Which is described as “discomfort” more than pain. Patients with 
am radiating to the mid back. Palidna he rhe ambulatory, The pain is severe and usually in the epigas- 
A n can lead to pancreatitis, this patient aan experience nausea and vomiting. Although alcohol consump- 
ih flank pain, and in some cases the ca ih inten heavy alcohol use. Renal stones will often present 

a 8 can ra iate t e . . e. 

This pain is also very severe and can cause vomiting Ol it ra adon o anaE 


Type of Reasoning: Analytical 

is question requires one : 
a we likely ect for hem wee the symptoms presented in order to draw a logical conclusion about 
at ashing skik Ake ali en pieces of information are analyzed in order to draw a conclusion, ana- 
ee A utilized. For this situation, the most likely source of the symptoms is gallstones. 
Review signs and symptoms of gallstones if answered incorrectly. 


o° 


Nonsystem | Therapeutic Modalities . 


A physician requests that a physical therapist perform interferential current for pain management over the left 
shoulder of a patient with adhesive capsulitis. The therapist discovers that the patient has a pacemaker. In this 


case, what should the therapist do? 


Choices: 
1. Perform the treatment since there is no contraindication. 
2. Refer the patient to another physical therapist who has greater expertise in using electrical modalities for 


patients with pacemakers. 
3. Do not perform the treatment since it is contraindicated. 
4, Administer the treatment with a waveform that does not penetrate as deep as interferential current. 


Teaching Points 


Correct Answer: 3 
All applications of electrical stimulation are contraindicated in the presence of a pacemaker. Consultation 


with the referring physician is necessary. 


Incorrect Choices: 
All other options resulting in the administration of electrical stimulation near or through a pacemaker are 


contraindicated. 


Type of Reasoning: Evaluative 
This question requires the test-taker to weigh the potential courses of action and determine which response 
will have the most beneficial outcome. This necessitates evaluative reasoning skill. For this scenario, the 
therapist should not perform the electrical stimulation and should instead consult with the physician about 
alternative forms of therapy. Review contraindications for electrical stimulation if answered incorrectly. 
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Metabolic/Endocrine | Evaluation, Diagnosis Q 
ow back pain. The patient is currently taki Á 


A physical therapist evaluates a patient for chronic | ngad 


; p i tial lurer 
(hydrochlorothiazide or hctz) to manage their hypertension. What is a potential adverse side effect of 
the diuretic? 3 
Choices: 


1. Water intoxication. 
2. Metabolic acidosis. 
3. Hypoglycemia. 

4. Potassium depletion. 


Teaching Points 


Correct Answer: 4 ! | 
Diuretics inhibit potassium, sodium, and water resorption by the kidneys. For patients taking diuretics 
the therapist must monitor for possible symptoms consistent with potassium depletion and dehydration 


Clinical signs and symptoms of potassium depletion include muscle weakness, fatigue, cardiac arrhythmia 
abdominal distention, and nausea. 


Incorrect Choices: | 
Water intoxication results from intake of large amounts of water without balanced solute ingestion. This mg 
occur in individuals who drink only water after having the flu or in athletes who have lost a large amount 
of body fluid during strenuous exercise that has been replaced by water only. Symptoms include sleepines 
confusion, decreased alertness, poor motor coordination, and hyperventilation. Common causes of mea 
bolic acidosis include drug or chemical toxicity, renal failure, severe diarrhea, and diabetic ketoacidosis _ 
Symptoms of metabolic acidosis are headache, fatigue, drowsiness, nausea, hyperventilation, and conval- — 
sions. Hypoglycemia is often seen in patients with diabetes mellitus and is usually the result of a decreasein 
food intake or an increase in physical activity soon after insulin administration. Symptoms of hypoglyemu 
include shakiness, perspiration, irritability, pallor, weakness, blurred vision, headache, slurred speech, and ~ 
hunger. 


Type of Reasoning: Deductive F 
For this question, the test-taker must recall the adverse side effects of a diuretic in order to arrive ata œt 
rect conclusion. This requires deductive reasoning skill, where factual information is recalled in orderto _ 
determine a correct answer. For this situation, a potential adverse side effect is potassium depletion. Reia 
information on diuretics, especially adverse side effects, if answered incorr . 


* 


During gait analysis, a therapist notes that a patient is lurching backward during stance phase. What is the 


cause of this compensatory motion? 


Choices: 

1. Gluteus medius weakness. 

2. Hip and knee flexion contractures. 
3. Quadriceps weakness. 

4. Gluteus maximus weakness. 


yo 
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qeaching Points 


Co rrect Answer: 4 

Lurching Ne a bk isa compensation for weak hip extensors, commonly called a gluteus maxi- 
mus gait. ean S a “3 uring loading response inclines the ground reaction force vector posteriorly 
fom its point o ake ca ion at the hindfoot. Because the vector passes closer to the hip joint’s lateral axis, its 
moment arm Is shorter, and it produces a smaller hip flexor moment. If it falls behind the axis it can produce 


, hip extensor moment. 


Gluteus medius weakness produces a Trendelenburg gait, or leaning to the side opposite the weakness. 


when the quadriceps are weak, the person must compensate to preserve knee stability. Two of the common 
compensations will be hyperextension of the knee and forward trunk lean to put the center of gravity in 
front of the knee. 

Hip and knee flexion contracture would produce a “short limb” during stance. This would result in the 
opposite extremity having to circumduct, hip hike, and steppage gait to get the lower extremity (LE) through 
swing. It will also lead to a shorter stride. Lumbar spine extension can effectively compensate for hip flexion 
contractures up to about 15°. When hip flexion contractures exceed 15° (a common occurrence) or there 

is limited lumbar spine extension range available (also common), the patient is forced to adopt a forward 
trunk tilt in terminal stance in order to complete the step. With a knee flexion contracture, it is more dif- 
ficult to advance the ground reaction force vector anterior to the knee, its normal midstance position. This 
will force an increase in the muscular demands placed on the quadriceps muscle to maintain weight-bearing 
through a flexed knee. 


Type of Reasoning: Analytical 

One must analyze the gait abnormality in order to determine the most likely cause for it. This requires 
analysis of specific deficits, which necessitates analytical reasoning skill. For this case, the lurching backward 
during gait is caused by gluteus maximus weakness. Review gait analysis guidelines and effects of gluteus 
maximus weakness if answered incorrectly. 


Cardiovascular/Pulmonary | Evaluation, Diagnosis _ 


What are some common adverse effects that patients taking nitrates, diuretics, beta-blockers, or calcium 
antagonists might experience? 


Choices: 

1. Hypotension and dizziness. 

2. Arrhythmia and unstable blood pressure. 
3. Extreme fatigue and arrhythmias. 

4. Hypotension and decreased electrolytes. 


Teaching Points 


Correct Answer: 1 
All of these medications lower blood pressure. If the dosage is too great for patients, they will be hypotensive 


and likely feel dizzy. 
Incorrect Choices: 


1 blockers and calcium antagonists control arrhythmias. All medications stabilize blood pressure. If the 
Ose of all these medications is too great, then the patient might experience extreme fatigue. 
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Type of Reasoning: Deductive ne in order to arrive at a co 
ious medications in order l rect conclusi - 
One must recall the adverse effects spe arr reasoning skill. For this case, all of the medica This 


necessitates the recall of facts, which i . tinna i 
cause hypotension and dizziness. Review adverse effects of cardiac medications if answered incorr ectly 


Q 


Neuromuscular | Evaluation, Diagnosis “ Z 


entriculoperitoneal shunt in place. Durin 


A 3-year-old child with Arnold-Chiari malformation has av 
therapy treatment, the child becomes agitated and irritable, then drowsy and listless. What should the a 


pist do in this situation? 


Choices: 

1. Immediately place firm pressure over the fontanel. 
2. Administer emergency oxygen. 

3. Place the child in a head-down position. 

4. Call for emergency medical services. 


Teaching Points 


Correct Answer: 4 
These are all signs of shunt blockage. Emergency medical services are indicated. 


Incorrect Choices: 
All other choices are inappropriate given the emergency nature of this problem and they may also be ham- 
ful, exacerbating the developing pressure in the brain (especially the head-down position). 


Type of Reasoning: Evaluative 

For this question, the test-taker must weigh the options presented and determine which option will most 
effectively address the problem at hand. This requires evaluative reasoning skill in order to reach a sound 
conclusion. For this situation, the therapist should call for emergency medical services. Review emergeny 
procedures for shunt blockage if answered incorrectly. 


; - — 
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A patient with a 6-year history of Parkinson's disease (PD) has experienced two recent bouts of pneumonia 
and limited functional mobility in the home. The therapist's plan of care focuses on improving respirator 
function and postural control. What is the BEST choice for intervention to address these issues at this U™™ 


Choices: 

1. Supine, UE PNF lift and reverse lift patterns using rhythmic initiation. 

2. Quadruped, alternate arm and leg raises. 

3. Sitting, bilateral symmetrical UE PNF D2 flexion patterns using rhythmic initiation. 
4. Standing, bilateral symmetrical UE PNF D2 flexion patterns using dynamic reversals. 
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Teaching Points 


Correct Answer: 3 
sitting, appa os UE PNF D2 flexion patterns using rhythmic initiation are the best choices to 
open up tic cas enhance lung function (restrictive lung function is common in patients with PD). 


The sitting posture is a good starting position for a patient with postural instability since the base of support 
(BOS) is wide and the center of mass (COM) is lowered ail hated to standing. x 


incorrect Choices: 


: cabs Hae on EROE to standing postures, but beginning in standing is not a good choice. 
Supine, ue + PD ift, and reverse lift patterns using rhythmic initiation can be used to improve rolling in 
patients with PD. Quadruped, arm and leg raises do not address the problem of restrictive lung disease. 


Type of Reasoning: Inductive 


This question requires one to utilize clinical judgment coupled with knowledge of PNF approaches to deter- 
mine a best course of action for a patient with PD. This necessitates inductive reasoning skill. For this situa- 

tion, sitting, bilateral symmetrical UE PNF D2 flexion patterns using rhythmic initiation is best. Review PNF 
approaches and intervention approaches for PD if answered incorrectly. 
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System Interactions | Evaluation, Diagnosis, Prognosis 


An elderly patient with diabetic peripheral neuropathy and retinopathy is having difficulty with balance when 
ambulating at home. The patient has fallen three times in the last month. What is the first priority of the 
home physical therapist's plan of care? 


Choices: 

l. Gait training with a cane to ensure safety. 

2. Color-coding raised surfaces, such as steps, with a sharp color contrast. 

3. Ambulation practice on changing floor to carpet surfaces in the home. 

4. Installing nightlights in strategic areas throughout the house and keeping them lit continuously. 


Teaching Points 


Correct Answer: 1 

The first priority of the home physical therapist should be gait training with a cane to ensure safety. This 
compensatory strategy is necessary as this patient is demonstrating complications of diabetes, which are 
chronic and progressive. 


Incorrect Choices: 

Color-coding steps and installing nightlights may also be necessary compensatory strategies to modify the 
home environment. However, they are not the first priority. Ambulation practice without a cane will not 
ensure the safety of this patient. 


Type of Reasoning: Inductive 

This question requires clinical judgment in order to determine a best course of action for an elderly patient 
with a history of falls. This necessitates inductive reasoning skill coupled with knowledge of effective 
approaches for home safety and fall prevention. For this scenario, the therapist should focus on gait training 
with a cane to ensure safety. Review fall prevention and home safety guidelines if answered incorrectly. 
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Cardiovascular/Pulmonary | interventions 


enh 


hvsical therapy for aerobic condition; 


pa : ; tioni MI of 52 presents to p Aor < 
A patient with decondiioning one =T 2 ional capacity, the therapist initiates inspirator 


$ y, Sig 
with weight loss. To help increase the patient s Tunct MIP) is -65 ccH,O. What is the Ue 
training. The patient's baseline maximal inspiratory pressure (MI } Is À Most approp. 
ate training program to increase the patient's MIP: ae 


Choices: 

i. Resistance = 65 ccHO, 15 minutes continuously. 
2. Resistance = 26 cĦH,O, 15 minutes continuously. 
3. Resistance = 59 cci_O, 30 minutes continuously. 
4. Resistance = 13 HLO, 30 minutes continuously. 


Teaching Points 
Correct Answer: 2 ae 


z aa í 3 A | 
This represents 40% of the patient's MIP, which is within the optimal training range for increasing ventila _ | 
tory muscle strength (30%%-75% of MIP). iy 


| 


65 and 59 cHLO are at 100% and 90% of the patient's maximum, which is too hard ofa training protocol. | 
13 ccH,O is only 20% of the patient's maximum, which is too easy to cause changes in strength or endurang : 


Type of Reasoning: Inductive 
For this question, one must utilize knowledge of inspiratory muscle training guidelines and MIP valuesto 
determine a correct course of action. This requires clinical judgment, which is an inductive reasoning skill far _ 
this case, the therapist should choose resistance = 26 ccH,O, 15 minutes continuously to increase the patients — 
functional capacity. if answered incorrectly, review inspiratory muscle training guidelines and MIP values 


TRF 
v 


Choices: 
1. Blunted rise in systolic pressure and a slight decrease in diastolic pressure., 
2. Slight drop in systolic pressure and either a slight increase or decrease in diastolic pressure. 


3. Steady increase in systolic pressure accompanied by a steady increase in diastolic pressure. i 


4. Steady increase in systolic pressure and either a slight increase or decrease in diastolic pressure. i 
Teaching Points 
Correct Answer: 4 


A steady increase in systolic pressure and either a slight increase or decrease in diastolic pressure is a! eee 
response to ramp exercise protocol. With a continual, Steady increase in exercise, the systolic blood pre" 
will continue to rise because the patient is not permitted to reach Steady state. E 
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incorrect Choices: 
jn a healthy individual, there should not be a blunted systolic blood pressure response. This occurs most 


frequently in patients on a beta-blocker. In a normal patient who is not on medications, it is not a normal 

nse to have a drop in blood pressure. A drop in blood pressure would indicate an inability to maintain 
cardiac output at that intensity of exercise. Diastolic blood pressure does not increase steadily with activity. 
The normal increase or decrease of diastolic blood pressure is 10 mmHg. 


of Reasoning: Deductive 
One must recall the expected changes in blood pressure during treadmill exercise in order to reach a sound 
conclusion. This necessitates the recall of facts, which is a deductive reasoning skill. For this case, the thera- 
pist should expect a steady increase in systolic pressure and either a slight increase or decrease in diastolic 
pressure. Review responses to treadmill exercise if answered incorrectly. 
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_ Musculoskeletal | Evaluation, Diagnosis #8 = = 


A physical therapist examines an elderly patient whose chief complaint is a sudden onset of musde pain 
around the neck, shoulders, and hips. The patient also complains of fatigue, temporal headaches, and vision 
changes. The referring physician suspects polymyalgia rheumatica. Which laboratory test would help establish 


the diagnosis of this disease? 


Choices: 

1. Myelin basic protein. 

2. Serum uric acid. 

3. Creatine kinase. 

4. Erythrocyte sedimentation rate. 


Teaching Points 


Correct Answer: 4 
Polymyalgia rheumatica is a systemic inflammatory disorder that primarily affects proximal muscles in the 


shoulder and pelvic girdles, and muscular arteries such as the temporal artery. The erythrocyte sedimentation 
rate (ESR) and C-reactive protein (CRP) blood tests are general markers of inflammation and are markedly 
elevated in patients with the disorder. In addition to those described in the question stem, common clinical 


findings include weakness, malaise, low grade fever, sweats, weight loss, and depression. 


Incorrect Choices: 
Myelin basic protein levels are determined following a lumbar puncture with aspiration of cerebrospinal 


fluid. Elevated myelin basic protein levels are suggestive of demyelinating diseases such as multiple sclerosis. 
Elevated serum acid levels are seen in patients with gout and may be seen in patients with other conditions 
such as diabetes, hypothyroidism, and obesity. Creatine kinase levels are used to help diagnose conditions 


iated with muscle damage such as rhabdomyolysis and myocardial infarction. 


Type of Reasoning: Deductive 
For this question, the test-taker must recall laboratory testing guidelines related to polymyalgia rheumatica in 


Order to reach a correct conclusion. This is factual information, which is a deductive reasoning skill. For this 
case, an erythrocyte sedimentation rate test would best establish the diagnosis of this disease. Review labora- 
lary testing guidelines for polymyalgia rheumatica and other forms of arthritis if answered incorrectly. 
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the physical therapist for early mobiljz i 
aA rapid onset of dyspnea, sudden cheg paa 


Te 
Sale 


A patient recovering from a total hip arthroplasty is 
bed. While sitting on the edge of the bed, the gen 
and cyanosis. What action should the therapist take: 


Choices: gu) She 5 minutes. 

1. Return the patient to supine and monitor vital signs ech a 

2. Stabilize the patient and contact medical services imme th th e therapy session. 

3. Allow the patient to rest for a few minutes and continue wit! tor Liter tes the A 
4. Return the patient to supine and reschedule the therapy session 


Teaching Points 


Correct Answer: 2 l a E 
This patient is exhibiting signs and symptoms of pulmonary embolism. This is an emergency medical siti 
tion and a cause of death in a substantial number of patients. 


Incorrect Choices: See 
All other choices do not address the life-threatening and emergency nature of this situation. 


Type of Reasoning: Evaluative 

For this question, one must determine the best course of action by weighing the options presented. This 
requires analysis of the symptoms in order to determine the severity of the situation to reach a sound condw- 
sion, which is an evaluative reasoning skill. In this case, the therapist should stabilize the patient and conta 
medical services immediately. Review emergency procedures for pulmonary embolism if answered incorrectly 


_ Neuromuscular | Examination 


wtp © = 


A physical therapist is examining a patient recently admitted to inpatient rehabilitation following a severe 


traumatic brain injury (TBI). Which of the following examination items provides the most complete assess- 
ment of consciousness, including formalized examination of brain stem reflexes? 


Choices: 

1. Glasgow Coma Scale. 

2. Rancho Los Amigos Levels of Co 
3. Coma Recovery Scale-Revised. 

4. Glasgow Outcome Scale-Extended. 


genitive Functioning. 


Teaching Points 


Correct Answer: 3 yy 


The Coma Recovery Scale-Revised exami i f 
i nes multi : i ; wid 
tion, and arousal) of consciousness and function ple domains (auditory, visual, motor, verbal, comm% 


neal reflex, spontaneous eye movements, oculoce to include brain stem reflexes (pupillary light reflex. 0" 


s ry [7 
for use i i » Oculocephalic reflex, and pos 3). It is recomme 
3 E P E (acute care, inpatient/outpatient PAA REENE ee ee re/skillet | 

ane patents with various health conditions (TBI, strok n len Boge: ered 1 
of consciousness. , Stroke, brain tumor) that result in alt 
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incorrect Choices: 
Glasgow Coma Scal : 
z eal and obi mri ped ery: used to assess acute concussions/TBIs, but is limited to assessing 
(LOCF) is recommended for ation able 3-15). The Rancho Los Amigos Levels of Cognitive Functioning 
settings and is used to delineate eight levels of cognitive and behavioral 


Outcome Scale-Extended i : 
er en cael te aera a $ ae interview that does not include physical examination items. It is 
o classify global functional outcome states (death, vegetative, moderate/ 


Type of Reasoning: Analytical 

sols a EE must analyze the examination requirements presented and determine which 

the Coma Recovery Scal oe these parameters. This requires analytical reasoning skill. For this case, 
= : Aa e-Revised provides the needed measures of consciousness and formalized examina- 

tion of brainstem reflexes. Review assessments for TBI, especially coma recovery and the Coma Recovery 

Scale-Revised, if answered incorrectly, á 


© 


Neuromuscular | Interventions 


When working with a child with Down syndrome and severe hypotonicity, how would it be best to activate 
the postural extensor muscles during early intervention? 


Choices: 
1. Slow, repetitive rocking movements with the child seated on a large gymnastic ball. 


2. Prone positioning on a large gymnastic ball with the child looking up. 


3. Quadruped, opposite arm and leg lifts. 
4. Standing, weight shifts in modified plantigrade. 


Teaching Points 


Correct Answer: 2 

The child with Down syndrome typically demonstrates hypotonia, developmental delay in postural stability, 
and poor use of proprioception for postural control. Prone positioning on a large gymnastic ball and hav- 
ing the child look up (neck extension) and/or reach up 1s a good early intervention to activate the postural 


extensors. 


Incorrect Choices: d not indicated for patients with hypotonia. Quadruped 
Slow, repetiti cking on a large ball is relaxing and not indicate with hypotonia. Qua 
ppoe acne an le lifts and ie weight shifts in modified plantigrade are dynamic stability (con- 

5 dvanced for this child, who lacks basic stability. 


trolled mobility) activities and are too a 


Type of Reasoning: Inductive 

: Lar ural extensor muscles in 
One TF f effective intervention approaches to activate postural ex i 
onder tg ae pediment, This necessitates clinical judgment, which is an inductive reasoning 
skill. For thi ‘o, the therapist should place the child in prone on a large ball with the child looking up. 
en E, E extensor muscle activation if answered incorrectly. 


Review intervention approaches for promoting 


728 


= Musc 
- ee e = 


Examination A 
or 
NS 
Neuromuscular | Interventions ) 
‘ch of the following physica B. 
onstrates dyspraxia. Which 0 8 phys | therapy Tr. 


t of dyspraxia? 


IE 


A patient recovering from stroke dem 
tions is the BEST option for treatmen 


Choices: ivity practice. 
. r a è + þefore activi p 
1. Reeducation of weak muscles using ene oe ise of environmental cues. 


2. Compensatory training strategies with maxi arts to whole. 
3, Task-specific practice of familiar activities progressing ape Me taska. 
4. Maximum use of manual facilitation of movements an 


Teaching Points 


Correct Answer: 3 ; between the idea f 
Dyspraxia is an impairment of skilled learned movement (a PAE si ae Pi OF Movem 

its motor execution). Task-specific practice using familiar activitie progr Parts to Whole i 
the best choice to enhance learning. 


Incorrect Choices: í 
Reeducation of weak muscles in isolated movements will not carry over to improved functional task 


mance. Compensatory techniques may be necessary if the dyspraxia is lends and the patient fails to 
from a remedial intervention program (not evident in this case). Manual facilitation may benefit the patien 
during task practice, but both maximum use and practice of new tasks are not likely to benefit the patient 


Type of Reasoning: Inductive 
For this question, the test-taker must draw from knowledge of dyspraxia and effective intervention approache 


to arrive at a correct conclusion. This necessitates clinical judgment, which is an inductive reasoning skill. In _ 
this case, the focus of intervention should be task-specific practice of familiar activities progressing from parsi 
whole. If answered incorrectly, review intervention approaches for dyspraxia. E 


FE 


p 


“ et Sew ae MATS e 


uloskeletal | Interventions — 


A patient presents with a limitation of wrist flexion. The joint mobilization technique that would BEST 
improve the patient's range of motion is which of the following Grade IV descriptions? 


Choices: 
1. Posterior to anterior glide of the proximal carpal row on distal radius and ulna. 


2. Posterior to anterior glide of the lunate on capitates, 
3; Anterior to posterior glide of the proximal carpal row on distal radius and ulna 
4. Anterior to posterior glide of lunate on capitates, 


Teaching Points 


Correct Answer: 3 
i Grade > anterior to posterior glide of proximal carpal row on distal radius and ulna is the correct ¢ ne 
ecause during wrist flexion, the proximal row moves dorsally on the distal radius and ulna. B 
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incorrect Choices: 


Anterior to posterior glide of lunate on capitates may assist wi i : 
area of motion during wrist flexion. y assist with flexion but does not address the primary 


Type of Reasoning: Inferential 


This Te velit Abaca bd determine which intervention approach will have the optimal outcome in 
oons A bie This requires one to determine what is most likely to be true, which is 
tth Sikini apie a vig aie the best technique would be a Grade IV anterior to posterior glide 
of the on distal radius and ulna, Review ioi Í i i ially fi 

= oa ae oint manipulation techniques, especi or 
the wrist, if answered incorrectly, anipulatio q pecially 


R 


Neuromuscular | Examination 


An older adult with a 3-year history of Parkinson’s disease is referred secondary to initial and mild difficulties 
with balance. The patient has had two near falls in the past 3 months with both occurring after he was acci- 
dently bumped in the community. Which of the following examination items is BEST to assess the patient's 


current balance and fall risk? 


Choices: 

1. Berg Balance Scale (BBS). 

2. The Mini-BEST (Balance Evaluation System Test). 
3. Functional Gait Assessment (FGA). 

4. Timed Up & Go with Cognitive Task (TUG-Cog). 


Teaching Points 


Correct Answer: 2 
The patient's past falls are a result of delayed reactive postural control (the ability to recover balance after an 


external perturbation). The Mini-BEST has strong psychometric properties and measures various domains of 
balance to include reactive postural control (see Table 3-9). The Mini-Best is also recommended by the APTA 


Neurology Section Parkinson’s Disease EDGE Task Force (see Table 3-19). 


Incorrect Choices: 
The BBS, FGA, and TUG-Cog do not directly assess reactive postural control. 


Type of Reasoning: Inductive si 
For this question, the test-taker must utilize knowledge of examination approaches for patients with Parkin- 


son's disease in order to arrive at a correct conclusion. This requires clinical judgment, which is an inductive 
reasoning skill. For this case, the Mini-BEST would best assess the patient's current balance and fall risk. If 
answered incorrectly, review balance and fall risk assessments, especially the Mini-BEST. 
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ndocrine | Interventions — 


ng in an aerobic exercise class. The thera 
8 hypoglycemia after exercise nce. lg 
Nake 


Metabolic and E 
A patient with insulin-dependent diabetes is rage nee 
that important dietary recommendations to prevent de aye 


of which of the following?! 


Choices: 

1. Fruit juice or candy. 

2. Crackers or bread. 

3. Beef jerky and string cheese. 

4. Carrot sticks and cherry tomatoes. 


Teaching Points 


Correct Answer: 2 =a 
Slowly absorbed carbohydrates (crackers, bread, or pasta) can help prevent delayed-onset hypoglycemia ii 


Incorrect Choices: = 
Rapidly absorbed carbohydrates (e.g., fruit juice, candy, honey) are given during exercise to help preven, _ 


hypoglycemia. Foods with saturated fats (beef jerky, string cheese) should be limited. Carrot sticks and cheny 
tomatoes do not have major effects in preventing hypoglycemia. | 


Type of Reasoning: Inferential 
This question requires one to recall slowly absorbed carbohydrates in order to arrive at a correct conclusion 


This necessitates the recall of factual information, which is a deductive reasoning skill. For this situation _ 
crackers or bread should be chosen to prevent delayed-onset hypoglycemia after exercise. Review dietary rec. 


ommendations to prevent hypoglycemia if answered incorrectly. 


_ Musculoskeletal | Examination _ 


A g { rer EN x i - eT. et a Í 
Ne E E EA AF § she TES: SS ey) TATO EE Ere S E T PEA ir 


A physical therapist is examining a patient who is complaining of pain in the left shoulder region. The exami- 
nation of the shoulder elicits pain in the last 30° of shoulder abduction range of motion. This finding is most 
congruent with which of the following diagnoses? 


Choices: 

1. Calcific supraspinatus tendinitis. 
2. Subacromial bursitis. 

3. Acromioclavicular (AC) sprain. 
4. Thoracic outlet syndrome. 


Teaching Points 


Correct Answer: 3 
Typically, AC sprains will have pain at extremes of acti zontal 

) clive range of motio cially horizon™ g 
adduction and full elevation and pain on Passive horizontal adducti $ Caa RET a special te" 
for AC joint disorders: on and elevation. Ther “oe 


° Acromioclavicular shear test: positive ; 
i : positive if abn Fa i M 
e Passive cross-chest ad e ormal movement of AC joint or pain at joint 
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Incorrect Choices: 

ific tendinitis may be asy <i 
ee behave similarly to opia and an incidental finding on an imaging study. If it is symptomatic, 
rypically have a painful arc of motion ik reer an raspinatus tendinitis and subacromial bursitis will 
+ p x 7 Oo = f | i à 

fest itself with proxi ! of elevation and not at end range. TOS will usuall 
manı A p mal (supraclavicular and shoulder) y g f Pd 
upper extremity. pain and distal neurovascular symptoms Of the 


Type of Reasoning: Analytical 


r this question, the test-taker analyze 
pe about the likely diagnosis. thie cae the symptoms presented in order to draw a sound conclu- 
€ssitates analytical reasoning skill, where pieces of information are 


2 


Neuromuscular | Examination — 


A patient is recovering from a stroke (left cerebrovascular accident) and demonstrates difficulty with articula- 
tion. The therapist decides to test for function of the hypoglossal nerve (CN XII). Which of the following is the 


BEST test for hypoglossal function? 


Choices: 
1. Stimulate the back of the throat on each side and observe for gag reflex. 


2. Instruct the patient to clench the teeth and hold against resistance. 
3. Instruct the patient to show the teeth and puff out the cheeks. 
4. Instruct the patient to protrude the tongue, observe for unilateral deviation. 


Teaching Points 


Correct Answer: 4 
The hypoglossal nerve innervates the tongue. It is best tested by having the patient protrude the tongue. The 


therapist observes for deviation to the affected side. The tongue should also be inspected for muscle wasting 
and fasciculations. Articulation problems (dysarthria) occur with lesions of CN XII. 


Incorrect Choices: 
The gag reflex is impaired with lesions of CN IX Glossopharyngeal and CN X Vagus. Clenching the teeth and 


holding against resistance are tests for CN V Trigeminal. Showing the teeth and puffing out the cheeks are 
tests for CN VII Facial. 
Type of Reasoning: Deductive 

the test-taker must recall the guidelines for testing hypoglossal nerve (CN XII) func- 


For this question, ; : : 
tion. This is factual information, which requires deductive reasoning skill. In this case, the therapist should 
instruct the patient to protrude the tongue and observe for unilateral deviation. If answered incorrectly, 


review testing guidelines for the hypoglossal nerve. 
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Musculoskeletal | Examination 


o 
red flatfoot deformity. The therapist recognizes that this can result ¢, à 
Uty 


i ith an acqui i 
A patient presents with q hould be examined? 


to a foot tendon. Which structure S$ 


Choices: 

1. Anterior tibialis tendon. 

2. Posterior tibialis tendon. 
3. Fibularis longus tendon. 
4. Achilles tendon. 


Teaching Points 


Correct Answer: 2 : ; 
The posterior tibial tendon helps hold the arch up and provides support when Stepping off on the toes whey 
walking. If this tendon becomes inflamed, overstretched, or torn, one may experience pain on the inner 
ankle and gradually lose the inner arch on the bottom of the foot, leading to flatfoot (posterior tibial tendon 


dysfunction [PTTD]). 


Incorrect Choices: 
The other choices are not associated with acquired flatfoot. 


Type of Reasoning: Deductive 

For this question, one must recall the tendon that is associated with flatfoot deformity. This necessitates the 
recall of factual information, which is a deductive reasoning skill. For this scenario, the tendon to be exam- 
ined is the posterior tibialis tendon. Review flatfoot deformity if answered incorrectly. 


Musculoskeletal | Evaluation, Diagnosis __ 


A physical therapist examines an elderly patient with chronic neck stiffn ; j Ì 
aE | ls ess and shoulder pain. The patient 
exhibits significant kyphosis of the thoracic spine and a forward head posture. After condita hein ial 


examination, the therapist suspects a cervical spine myelopath i : A s uld 
help corroborate the diagnosis of cervical myelopa thy? pathy. Which physical examination finding wo 


Choices: 


1. Diminished patellar tendon and Achilles tendon reflexes 
2. Loss of sensation in the L5 dermatome. i 
3. Positive Hoffman’s test. 

4. Muscle weakness in the $1 distribution. 


Teaching Points 


Correct Answer: 3 
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incorrect Choices: 

7? nhy Thes pa g an: r the presentation of a patient who might have a lumbo-sacral 
pre : “< ade signs of lower moto i i al pattern or senso 
deficits in a dermatomal distributi on. r neuron disease in a myotomai p ry 


Type of Reasoning: Inferential 

This question ARA the test-taker to infer what is likely to be true of a situation after weighing the 
information eae Inferential reasoning skill is often used to draw conclusions about likely findings 
of symptoms based on a provided diagnosis, In this case, a positive Hoffman’s test would corroborate the 
diagnosis of cervical myelopathy. If answered incorrectly, review information on cervical myelopathy and 


Hoffman’s sign. 


Neuromuscular | Interventions 


A patient with complete C7 spinal cord injury is receiving physical therapy to maintain joint mobility in an 
inpatient rehabilitation setting. What intervention is likely to produce the GREATEST risk of heterotopic ossifi- 


cation (HO)? 


Choices: 

1. Prolonged positioning with resting splints. 

2. Forceful passive range of motion (PROM), especially if spasticity is present. 
3. Prolonged stretching using tilt table standing. 

4. Joint mobilization with PROM. 


Teaching Points 


Correct Answer: 2 
Forceful PROM in the presence of spasticity increases the risk of developing HO (osteogenesis typically 


occurring in the soft tissues adjacent to large joints). 


Incorrect Choices: 
Joint mobility can usually be successfully maintained with all other choices. 


Type of Reasoning: Inferential 
For this question, the test-taker is provided with a condition and must determine the greatest risk factor 


associated with the condition. This requires one to determine what is likely to be true of a situation, which 
necessitates inferential reasoning skill. For this scenario, forceful passive range of motion (PROM), especially 


with spasticity present, presents the greatest risk for developing HO. Review risk factors for development of 


HO if answered incorrectly. 
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Integumentary | Examination 
i vhenever it is cold. Th = 
usuall experienced w . The ; 
s of vascular changes in the cae wi thi diagnosis? therapig 


° ] in * 
Sele i eee Sa ch finding is consis 


suspects Raynaud's disease. Whi 


Choices: , 
1. Hypersensitivity to tactile stimuli. 
2. Loss of proprioception of the affected fingers. y 
3. Loss of two-point discrimination in the affected hands. 


4. Temporary pallor and cyanosis of the digits. 


Teaching Points 


Correct Answer: 4 j i ; f 
Raynaud’s disease is a vasospastic disorder characterized by intermittent episodes of small artery constriction 


of the digits of the fingers (rarely the toes), causing temporary pallor and cyanosis. 


Incorrect Choices: | 
The condition is most likely caused by hypersensitivity of the digital arteries to cold (not tactile stimulation) 
The condition is temporary and not associated with loss of proprioception or tactile discrimination. 


Type of Reasoning: Deductive 

This question provides a diagnosis, and the test-taker must infer the most likely examination findings. Ques- 
tions of this nature often require inferential reasoning skill. For this situation, one would expect to see tempo- 
rary pallor and cyanosis of the digits. Review signs and symptoms of Raynaud's disease if answered incorrectly. 


: . i a i BS 
zacnu ea 


A patient sustained a trimalleolar ankle fracture on the right and a fra i i j 
; oh ces cture of the left distal radius. For partial 
weight-bearing, it is BEST if the therapist has the patient use which device? sta p 


Choices: 

1. Axillary crutches. 
2. Forearm crutches. 
3. Platform crutches. 
4. Lofstrand crutches. 


Teaching Points 


Correct Answer: 3 

Platform crutches allow weight-beari i 
; ; -bearing on the fo ; 

weight through their hands, as in this se rearms and are used for patients who are unable to bear 


Incorrect Choices: 


All other choices i i 
allow weight-bearing through the hands, placing stress on the distal radius 
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Type of Reasoning: Inductive 


For this question, one must determin 

s e d » 

on the right and a fracture of the left da pen np device for a patient with a trimalleolar ankle fracture 
$. This necessitates clinical judgment, which is an inductive 


reasoning skill. Based on the patient’s inn 
. nju 
platform crutches if answered incorrectly "es, platform crutches are the best choice. Review indications for 


. 


Musculoskeletal | Interventions 


a 6-month-old child de 
In ice goat monstrating muscle contracture consistent with left torticollis, what is the BEST 
aan que to normalize muscle length of the sternocleidomastoid? 


Choices: 
1. Stabilize the left shoulder and stretch the neck i i i 
ae into right side-bending. 
2. Stabilize the left shoulder and stretch the neck into right ss ae tine and left rotation. 
3. Stabilize the left shoulder and stretch the neck into left side-bending. 
4. Stabilize the left shoulder and stretch the neck into left side-bending and right rotation. 


Teaching Points 


Correct Answer: 2 

A left-sided torticollis is present with contracture of the left sternocleidomastoid. The muscle action of the 
left sternocleidomastoid is left side-bending and right rotation. To most effectively stretch the left sterno- 
cleidomastoid, stabilize the left shoulder and place the cervical spine into a combination of right side-bend- 


ing and left rotation. 


Incorrect Choices: 
While right side-bending would still stretch the left sternocleidomastoid, the muscle is most effectively 


stretched with a combination of side-bending and rotation. Placing the cervical spine in left side-bending 
and right rotation would be an effective stretch for the right sternocleidomastoid. 


Type of Reasoning: Inductive 
This question requires the test-taker to recall the best treatment approaches for torticollis, specifically, 


stretching techniques to normalize the muscle length of the sternocleidomastoid. This requires clinical 
judgment, which is an inductive reasoning skill. For this case, the therapist should stabilize the left shoulder 


and stretch the neck into right side-bending and left rotation to stretch the sternocleidomastoid. Review 


stretching guidelines for torticollis if answered incorrectly. 


Neuromuscular | Interventions 
3 g facility with a severe traumatic brain injury and marked spasticity. 

cho Los Amigos Levels of Cognitive Functioning Scale level IV. Family 
it would be BEST if passive range of motion (PROM) exercises 


A teenager is admitted to a skilled nursin 
Cognitive function is documented at Ranchc 
members visit on a daily basis. In this situation, 
are implemented in which way? 
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Choices: articipate in the care of the patient. 
T amily bers in order for them to p< bie to follow verbal c 
l ae sented aoe nn Sean” ical therapist since the patient Is unabie : ommands 
ca 


2. Performed only by the phys! . al therapist assistant (PTA) to minimi 
of phyla : ze the Possibi, 


3. Performed only by the physical therapist (PT) 


participate in the care of the patient. 


ity of pathological fractures. i 
4. Taught to all registered nurses (RNs) who might 
Teaching Points 
Correct Answer: 1 ; : 
can be taught to family members in order for them to Participate 


Passive range of motion (PROM) exercises 
in the care of the patient. 


Incorrect Choices: ; z 
Other rehab staff, not only PTs or PTAs (e.g, rehabilitation aides, nursing assistants), can also be taught 
PROM techniques to maintain the joint mobility of the patient with marked spasticity. The RN is not typi- 
cally engaged in this type of care of the patient. 


Type of Reasoning: Evaluative Ee i 
This question requires one to weigh the potential courses of action in order to determine which action wil] 
luative reasoning skill. For this situation, the therapist 


have the best therapeutic outcomes. This requires eva asc 
should teach family members PROM exercises so they can participate in the care of the patient. Review tray. 
matic brain injury information and participation of family in the plan of care. 


Nonsystem | Equipment, Devices 


After gait training a patient with a transtibial prosthesis, a therapist notices redness along the patellar tendon 
and medial tibial flare. What would this finding indicate? 


Choices: 
1. The socket is too small and the residual limb is not seated properly. 


2. The socket is too large and pistoning is occurring. 
3. There is improper weight distribution during stance. 
4. Pressure-tolerant weight-bearing is occurring. 


Teaching Points 


Correct Answer: 4 
Pressure-tolerant areas of the typical transtibial residual limb include the patellar tendon, the medial tibial 
plateau, the tibial and fibular shafts, and the distal end. m 


Incorrect Choices: 
These are expected areas of redness. All other choices would not result in that pattern of redness. 


Type of Reasoning: Inferential 
For this question, one must infer what is likel j i 
ie eatin La i y to be true for a patient who is gait training with a 
Se ce eee Seer reasoning skill. Using knowledge of raincoat one should so 
e-tolerant weight-bearing is occurrin i aun eas SN tg ith te 
bial prosthetics if answered eens ge aoe Lovie gait training gE Ea 


dude 


-oe 
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Neuromuscular | Examination 


Choices: 
1, Hop on one foot. 

4. Stand on tiptoes. 

3. Go up stairs foot-over-foot. 


4. Jump with two feet. 


Teaching Points 


Correct Answer: 3 
Going up stairs foot-over-foot (reciprocal stair climbing) is a developmental skill normally achieved by 2 


years. 


Incorrect Choices: 
The ability to hop on one foot and stand on tiptoes is normally achieved by 4 years. The ability to jump with 


two feet is normally achieved by 3 years. 


Type of Reasoning: Deductive 
One must recall motor skill development in toddlers in order to arrive at a sound conclusion for this ques- 


tion. This necessitates the recall of factual information, which is a deductive reasoning skill. For this situa- 
tion, going up stairs foot-over-foot is a normal developmental milestone for a 2-year-old child. Review motor 


skill milestones, especially stair negotiation, if answered incorrectly. 
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ive care unit with multiple trauma and severe traumatic brain injury. A 


A therapist sees a patient in the intens EE : ; 
ght thorax. The patient is in need of airway clearance. What action 


chest tube is in place and it exits from the ri 
should be taken in this case? 


Choices: a 
l. Percussion and shaking are contraindicated due to the traumatic brain injury. 
2. Percussion and shaking can be done only in the right side-lying position. 

3. Percussion and shaking can be done in the area surrounding the chest tube. 
4. Percussion and shaking can be done only when the chest tube is removed. 


Teaching Points 
rea of the chest tube. It is often the area in most need of 


Correct Answer: 3 
agement when doing this intervention. 


It is possible to complete manual techniques in the a 
airway clearance. It is important to consider pain man 


iene es a 
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Incorrect Choices: 


bind rtant to consider that this 
Percussi d shaking are not contraindicated, but it is "MP sects ae 
rcussion and sha 


. -nt in Trendelenburg should be avoided © tng, 
1 ite Also, placing the patient in in 
Se aa cent aac pressure. Percussion and shaking can chet ae Aik 
ER e bei niei place. It is important to attend to patient com tube Position; Ù 


when in right side-lying. 
Type of Reasoning: Inductive 


This question requires one to determine a best course of 3 
guidelines. This requires clinical judgment, which is an 


action based on knowledge of airway c] 
uctive reasoning skill. For this scenario, 


| od itis Pop 
sible to perform percussion and shaking in the area surrounding L chest tube. Review airway Clearance 
techniques, especially around chest tube sites, if answered incorrectly. 
A167 > eee 
Musculoskeletal | Interventions a = | 


A patient is seen in an outpatient physical therapy clinic 3 days after a medial meniscus repair. What type of 
exercise should be avoided for the first 6-8 postoperative weeks to protect the repair? 


Choices: 

1. Ankle pumps. 

2. Isometric quadriceps contractions. 
3. Open chain resisted knee extension. 
4. Open chain resisted knee flexion. 


Teaching Points 


Correct Answer: 4 


The attachments of the medial meniscus include the semimembranosus tendon, MCL and fibrous capsule 
and medial meniscopatellar ligament. During open chain resisted knee flexion, the semimembranosus 
tendon will pull on the posterior aspect of the medial meniscus and in doing so may tear the surgical repair 
Resisted knee flexion should be avoided for several weeks postoperatively until the repair site is stable. 


Incorrect Choices: 


Ankle pumps do not produce any adverse forces on the healing meniscus and are beneficial development 
postsurgically and during periods of immobilization for prevention of DVT. Isometric quad sets produce 

little tibiofemoral joint motion. Resisted knee extension produces some anterior meniscal motion via thë 
medial meniscopatellar ligament, but the amount of translation is minimal and not harmful to the repail. 


Type of Reasoning: Inductive 
Saag satin the type of exercise to avoid interruption of a medial meniscus repair in order tO arn 
a ae Ream mri eee pm TE of kinesiology, the test-taker must utilize clinical judge"! 
on, which is an inductive reasoning ski i j isted knee 
: ; g skill. For this case, open chain resiste ~. 
flexion should be avoided. If answered incorrectly, review exercise guidelines for meda meniscus repa" 
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Nonsystem | Equipment, Devices 


mote upright posture and hi : | | : 
OST Senchdalt igher walking speeds in a child with spastic diplegia, which ambulatory aid 


Choices: 

1, A reciprocating gait orthosis. 
2. An anterior rolling walker. 

3, A posterior rolling walker. 

4. Loftstrand (forearm) crutches. 


Teaching Points 


Correct Answer: 3 


A posterior rolling walker is used to promote an upright posture (eliminates the forward lean seen in use of 
the standard anterior walker). The addition of wheels improves walking speed and reduces energy expenditure. 


Incorrect Choices: 
All other choices do not achieve these same goals. 


Type of Reasoning: Inductive 


One must utilize knowledge of mobility devices in order to arrive at a sound conclusion for this question. 
This necessitates clinical knowledge and judgment, which is an inductive reasoning skill. For this scenario, 
the therapist should choose a posterior rollator walker to promote an upright posture and higher walking 

speeds. Review mobility devices, especially rolling walkers, if answered incorrectly. 


Cardiovascular/Pulmonary | Interventions _ 


Which high-intensity interval training program would be best for a patient with compensated New York Heart 
Association Class III heart failure? 


Choices: 
1. Time: 5-10 minutes; Intensity: 40%-50% of peak VO,; Frequency: 2-3 times/week; Duration: 4-6 weeks 


2. Time: 5-10 minutes; Intensity: 90%-95% of peak VO; Frequency: 5-7 times/ week; Duration: 4-6 weeks. 
3. Time: >35 minutes; Intensity: 90%-95% of peak VO,,; Frequency: 2-3 times/week; Duration: 8-12 weeks. 
4. Time: >35 minutes; Intensity: 40%-50% of peak VO,; Frequency: 5-7 times/week; Duration: 8-12 weeks. 


Teaching Points 
Correct Answer: 3 sy . dol; 
Choice 3 incorporates all parameters suggested by the Clinical Practice Guideline for the Management of the 
Patient with Heart Failure (see Table 4-18). 


Incorrect Choices: 

a taining period of 5-10 minutes is too sh 
. quency of 5-7 times/week is too often an 
1Mprove aerobic fitness. 


ort and 40%-50% of peak VO, is not a sufficient intensity. A 
d increases risk for injury. A duration of 4-6 weeks is too short to 
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| 
Examination A 


Type of Reasoning: Inductive i . bese tials ‘ 
This question requires one to determine through clinical ag ea nhs rected AA interval pe 
ing program for a patient with compensated Class III heart an sie its bia i ee Of car di = 
rehabilitation guidelines, which is an inductive reasoning $ il. mace imeks i cat pr am wan 
be >35 minutes; intensity: 90%-95% of peak VO, with a freque A inina oto ec: duration grt | 
8-12 weeks. If answered incorrectly, review high-intensity interva! training programs, especially for con 
pensated Class II heart failure. 


S 


Neuromuscular | Examination 


An independent community dwelling adult with multiple sclerosis is referred to physical therapy secon 
to a recent exacerbation that has resulted in a significant increase in fatigue with activities of daily living a. 


their work as an accountant. Which of the following examination items are BEST to serve as initia] Outcome 
measures for this patient? 


Choices: 

1. 12-item Multiple Sclerosis Walking Scale and Dynamic Gait Index. 
2. Multiple Sclerosis Quality of Life Measure and Timed Up & Go. 

3. Visual Analog Scale (Fatigue) and 2-minute walk test. 

4. Fatigue Scale of Motor/Cognitive Function and 6-minute walk test. 


Teaching Points 


Correct Answer: 3 E 


The visual analog scale (Fatigue) measures self-report of fatigue for daily life, grooming, and household/ 


occupational activities. Normative values for the 2-minute walk test have also been established for patients 
with multiple sclerosis. 


Incorrect Choices: 


None of the other options, except for the Fatigue Scale of Motor/Cognitive Function, directly measure the 
patient's primary impairment of fatigue. Additionally, secondary to the recent exacerbation it is important 
that the patient is not overexerted with more demanding (e.g., running) and increased duration activities 


(e.g., 6-minute walk test). Please see Table 3-18 for the APTA Neurology Section Multiple Sclerosis EDGE 
Task Force recommended examination items. 


Type of Reasoning: Inductive 


For this question, the test-taker must utilize clinical judgment to determine the best examination item fora il 
patient with multiple sclerosis. This necessitates inductive reasoning skill. In this case, one must be familial a 
the examinations presented in order to choose the examination that will best assess the patient's symptoms ~ 


this scenario, the Visual Analog Scale (Fatigue) and 2-minute walk test are best. If answered incorrectly, ie 
information on assessments for multiple sclerosis, especially the Visual Analog Scale (Fatigue) and the 2-mi 
walk test. : 


—_ 


a 


Examination A 741 


Neuromuscular | Intervention 


therapist is working wi 
eh and inde PIE A of th a gravis with a focus on improving endurance, 
myasthenia gravis and a need to stop or modify an Gating fedra are most consistent with exacerbation of 


Choices: 
1. Double or blurred vision, decreased voice projecti : i Ries 
2. ch syncope, and cold hands and ce jection, and difficulty with repetitive sit-to-stand. 
3, Hyperreflexia, muscle spasms, and an inability to stand on i 
booa s fi ; 
4. Increased muscle and joint pain, inabili Sy aleve an a sir si with eyes open 


Teaching Points 


Correct Answer: 1 

Patients with myasthenia gravis (MG) typically have involvement of bulbar (extraocular, facial, and muscles 
of mastication) and proximal limb-girdle muscles. If overworked, patients will exhibit visual changes and 
difficulty with prolonged speaking, eating, or reading. They will also have weakness with repetitive testing of 
exercise of proximal limb muscles. 


Incorrect Choices: 

Shortness of breath, syncope, and cold distal extremities are more consistent with cardiovascular and respira- 
tory conditions and not typically associated with MG unless it is severe (e.g, myasthenic crisis). Hyperre- 
flexia and muscle spasm are more closely associated with upper motor neuron lesions and CNS involvement. 
Joint and muscle pain, inability to sleep, and irritability are more consistent with an active arthritic process 


or fibromyalgia. 


Type of Reasoning: Inferential 
This question requires the test-taker to infer or determine what is likely to be true for symptoms that are 


consistent with exacerbation of myasthenia gravis. This necessitates inferential reasoning skill. For this situ- 
ation, double or blurred vision, decreased voice projection, and difficulty with repetitive sit-to-stand would 
indicate an exacerbation of myasthenia gravis. Review information on myasthenia gravis, especially response 


to exercise, if answered incorrectly. 
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An adult patient is referred to physical therapy with a diagnosis of central spinal stenosis. The patient's chief 
complaint is low back pain that radiates into the posterior aspect of both legs. Prolonged walking is an aggra- 
Vating factor. The therapist identifies several hypomobile lumbar segments and plans to treat the patient with 
graded posterior-to-anterior mobilizations. How should the therapist position the patient in order to avoid 


exacerbating the lower extremity symptoms? 


Rane i ent a = —= a> —_ - 


Choices: 

l. Prone with the patient propped up on elbows. 

2. Prone with a pillow placed under the patient's hips and lumbar spine. 
3. Prone with the foot of the bed slightly elevated. 

4. Prone with the head of the bed slightly elevated. 


742 Examination A 


Teaching Points 


Correct Answer: 2 , i 
Patients with central spinal stenosis have a position preference E armas! a Spine. Flexi Py 
low back opens the vertebral canal and lumbar foramina, there / rell é 18 “ sure on lumbosacraj 5 the 
roots. The “shopping cart sign” is an illustration of how leaning forwar A EEA help alleviate “Ve 
toms in patients with spinal stenosis. Placing a pillow under the hips an i ow back of the prone patient 
the lumbar spine into some flexion and is more comfortable than prone lying in neutral, Puty 


Incorrect Choices: À T 
Each of the other options places the patient into lumbar spine extension and will exacerbate the Patient, 


symptoms. 


Type of Reasoning: Inductive 
For this question, the test-taker must determine a best course of action, based on knowledge of the diagnosis 


and positions that alleviate symptoms of the condition. This requires clinical judgment, which is an induc. 
tive reasoning skill. For this case, the therapist should place the patient in prone with a pillow placed un Pr 
the patient's hips and lumbar spine. Review positioning techniques for central spinal stenosis if a 


NSwered 


incorrectly. 


Musculoskeletal | Examination 


After sustaining direct trauma to his anterior leg, a construction worker complains of severe leg pain and 
numbness and tingling on the dorsum of the foot. On examination, the physical therapist notes a tensely 
swollen leg, weak ankle dorsiflexors, and an absent dorsalis pedis pulse. What is the MOST LIKELY diagnosis? 


Choices: 

1. Syndesmosis injury. 

2. Chronic exertional compartment syndrome. 
3. Acute anterior compartment syndrome. 

4. Medial tibial stress syndrome. 


Teaching Points 


Correct Answer: 3 
Acute compartment syndromes are usually the result of direct trauma or a tibial fracture, resulting in swell- 
artment 


ing and increased compartmental pressure that results in local muscle ischemia. The six Ps of a compartment — 
syndrome are pain, palpable tenderness, paresthesia, paresis, pallor, and pulselessness. Four of the Ps wete 
described in the question stem: severe pain, paresthesias, paresis (weak ankle dorsiflexors), and pulselessnes 


Incorrect Choices: 

While a syndesmosis injury is possible, that type of injury does not typically present with any type of neu- 
rovascular deficit. Chronic exertional compartment syndrome and medial tibial stress syndrome ate boti 
overuse disorders, whereas an acute traumatic injury was described in this question 


Type of Reasoning: Analytical A 
rate dete" 

iahed 

imet 


For this question, the test-taker must analyze the symptoms presented in order to make an accu 
nation of the diagnosis. This requires analytical reasoning skill, where pieces of information are 
draw correct conclusions. For this scenario, the symptoms most likely indicate acute anterior com 
syndrome. If answered incorrectly, review information on acute anterior compartment syndrome 


Examination A 743 


System Interactions | Evaluation Diagn 
f Osis 


A physical therapist is treating a terminal] ill pati 
cal focus or consideration when managing thie mF wrt AIDS at home. What would be a major psychologi- 


Choices: 
iscontinue treatment i 
1. D nent if the patient/therapist relationship be 
2. Encourage expression of feelings and memories P becomes overly dependent. 
_ Keep the patient's friends l ; 
; Aaah any activities eee up to date on the patient's treatment and state of mind. 
may cause the patient discomfort in order to keep anxiety levels low. 


Teaching Points 


Correct Answer: 2 
habeas patient with a terminal illness, the therapist should provide support and understanding of the 
grief p y urage expression of feelings and memories, and respect privacy, cultural, or religious customs. 


Incorrect Choices: 
The therapist needs to maintain the boundaries of treatment and not discharge the patient. Keeping friends 


and relatives updated would violate the patient's privacy unless specific permission is given by the patient. 
The patient should be kept involved in the decision planning in order to reduce anxiety. 


Type of Reasoning: Evaluative 
One must weigh the options presented in order to determine the best course of action for a patient with 


AIDS. This necessitates evaluative reasoning skill, where one weighs the benefits of potential courses of 
action. For this scenario, the therapist should encourage expression of feelings and memories. Review the 


grief process for patients with terminal illness if answered incorrectly. 


2 


Neuromuscular | Evaluation, Diagnosis —— 
rd injury has total lack of hip flexion, abduction, and knee extension. This 


A pati i inal co À ; ; 
patient with a transverse Sp plete spinal cord lesion at which level? 


functional loss is consistent with a designation of a com 


Teaching Points 
eae Answer: 1 Pp creas spinal cord level (key muscle). Therefore, an L1 lesion 
exors are innervated an ion. 
would produce complete loss of this muscle functio 
as Choices: wut eretar fume! onal at the remaining lumbar segments include knee extensors at 
Muscles innervated an t L5. 
L3, ankle dorsiflexors at L4, and long toe Spee 


Examination A 


Type of Reasoning: Deductive 


‘on levels of the lumbar spine in ord ; 

For this question, the test-taker must recall the ienie r adican ta A aie e to arrive a 

correct conclusion. This necessitates the recall of facts, which 1s swith a ii pir veh OF this the 
e . $ $ n l . f, 

lack of hip flexion, abduction, and knee extension aek : On. Review inner 

vation of the lumbar spine, especially L1, if answered inc 


Q 


Nonsystem | Professional Responsibilities 


A physical therapist (PT) is substituting for an ill colleague and is unable to access the previous PT's notes in 
the medical record. In this case, what should the therapist do? 


Choices: 


1. Ask the patient what treatment had been administered in the last session. 
2. Attempt to reach the ill therapist by phone before commencing the session. 


3. See if other coworkers can figure out how to access the information in the medical record. 
4. Briefly examine the patient and intervene appropriately. 


Teaching Points 
Correct Answer: 4 


If a PT accepts an individual for physical therapy services, the PT will be responsible for the examination, 
evaluation, and intervention of a patient. At the least, a systems review and brief plan of care should be for 


mulated before intervening. Electronic medical records help to minimize difficulties in handwriting intepr 
tation; however, systems aren't perfect. 


Incorrect Choices: 


Asking the patient for information can be unreliable. Trying to reach the ill therapist by phone is inappropt 


ate and may also be unreliable since the ill therapist may not have access to the medical record at home It 
is not the co-worker's responsibility to interpret others’ notes; 


Stee ; no one should have access to patient 
tion if not involved in the care of that patient. 


Type of Reasoning: Evaluative 


This question requires one to weigh the potential courses of action and determine which action will resol 
the problem at hand. This necessitates evaluative reas 


oning skill, where potential courses of action E 
weighed to draw sound conclusions. For this situation, the therapist T briefly examine the patentan 


intervene appropriately. Review professional roles and responsibilities if answered incorrectly. 


Examination A 745 
wy 
Systems Interaction | Evaluation, Diagnosis 


ient undergoin iati 
Sas ie specs Hig raat for breast cancer is referred for physical therapy. The radiation is lim- 
ited t a reast. uc side effect of radiation therapy is the most important consideration for the 
physical therapist when developing a treatment plan? 


Choices: 
1. Increased possibility of hemorrhage resulting from heavy resistance exercise. 


2. Gastrointestinal dysfunction. 
3. Development of lymphedema in the ipsilateral upper extremity. 
4. Painful upper extremity motion as a result of skin irritation and soft tissue fibrosis. 


Teaching Points 


Correct Answer: 4 
Patients undergoing radiation therapy often experience skin irritation, swelling, and fibrosis of connective 


tissue at the treatment site. Ipsilateral trunk and upper extremity mobility may be painful and limited if the 
target of radiation therapy is the breast or in the axilla. 


Incorrect Choices: 
Hemorrhage following heavy resistance exercise is a possibility if the patient's platelet count drops too low, but 


this is a side effect of chemotherapy, not radiation therapy. Chemotherapy attacks the rapidly dividing cancer 
cells, but it also affects all rapidly dividing cells in the body, including all blood cell types. Chemotherapy can 
also be toxic to the cells that line the gastrointestinal tract and can result in nausea and vomiting, which may 
lead to poor nutritional intake and dehydration. Lymphedema is a complication that can occur after treatment 
of breast cancer as a result of the removal of lymph nodes, typically in the axillary and pectoral regions. Radia- 
tion to the axillary lymph nodes may cause lymphedema, but the treatment site in this case was the breast. 


Type of Reasoning: Inductive ee 
For this question, the test-taker must determine a best course of action in developing a treatment plan based on 


possible side effects associated with radiation therapy. This requires clinical judgment, which is an inductive rea- 
soning skill. For this case, it is MOST IMPORTANT to consider the presence of painful upper extremity motion as 
a result of daa irritation and soft tissue fibrosis. If answered incorrectly, review side effects of radiation therapy. 


N 
CUTA 


Musculoskeletal | Exam 


to evaluate and treat a 6-month-old infant with right congenital mus- 
ihe therapist would expect the head to be in which position? 


The Physical therapist receives a referral 
cular torticollis. On initial examination, 


Choices: h id 
T ; ith the chin rotated toward the same side. 
„tilted toward the noninvolved side, we i rotated toward the opposite side. 


2. Tilted toward the involved side with 
: l : d side. 
3. Limited in ROM in lateral flexion toward the involve 


4. Limited in ROM in neck flexion and extension. 


Examination A 


Teaching Points 


rrect Answer: 2 : 
EEE e torticollis involves a shortened sternocleidomastoid (SCM) muscle with a we 


l 5 aken 
contralateral SCM muscle, with a resulting posture of lateral me nd as to the involved (Tight) rr 
tight SCM muscle side and rotation of the head to the noninvo 


Incorrect Choices: te 

: ; : tion and ROM : 
The other choices do not correctly identify the impairments 1n head posi seen with muscular 
torticollis. 


Type of Reasoning: Inferential pe 

For this question, the test-taker must determine what is likely to be the clinical presentation for a child with 
torticollis. This requires one to recall the symptoms of congenital muscular torticollis in order to determine 
the likely clinical presentation, necessitating inferential reasoning skill. For this case, one would expect the 

head to be tilted toward the involved side with the chin rotated toward the opposite side. Review symptoms 
of congenital muscular torticollis if answered incorrectly. 


System Interactions | Evaluation, Diagnosis 


An elderly female patient is being evaluated for recurrent thoracic back pain. During the history, the patient 
reveals a smoking habit, and she drinks four to six cups of coffee a day. Activity level is low, consisting of daily 
trips to the local coffee shop to socialize with friends. Body weight and height are below normal. Medical his- 


tory includes Graves’ disease. The therapist decides to consult the primary physician for further workup. What 
is the suspected problem? 


Choices: 

1. Osteoporosis. 
2. Osteoarthritis. 
3. Gout. 

4. Spinal stenosis. 


Teaching Points 


Correct Answer: 1 


This patient is exhibiting several risk factors for osteoporosis: postmenopausal age, low body weight loss of 
height, sedentary lifestyle, tobacco use, and hyperthyroidism (Graves’ disease). Signs and symptoms in 
severe and localized thoracic-lumbar pain, yea j 


' à : increased pain with prolonged upright posture, decreased Pa? 
iapogkoying jae o height, and kyphosis (dowager’s hump). Her AE is sabes due to comp! i 

es, which can be confirmed on x-ray. Osteoporosis can be confirmed with a bone density s@™- 
Incorrect Choices: 


ee a oe typical involvement of | ight-bearing joints conti 

is died to only a few joints, typically affecting the first metatarsal Y are preh! beans : inal steno 

typically occurs in the aba spine and is accompanied by pain eye SERE ; on ee ie extendi g 
thigh, nocturnal pain, and lower motor neuron (LMN) signs. 


Examination A 747 


Type of Reasoning: Analytical 

reed Se LL ae aa Le , and the test-taker must determine the most likely diagnosis 

oe sound conclusions. For this nt pin prt hope reasoning skill where symptoms are analyzed to 
į O, one would sus ie. Revi risk 

factors for the development of osteoporosis if answered uE, roblem to be osteoporosis ew 


Musculoskeletal | Examination 


E 


A p ambulates with excessive foot pronation. What will the therapist's examination MOST LIKELY 
reveal 


Choices: 

1. Varus position of the heel. 
2. Forefoot valgus. 

3. Plantar fasciitis. 

4. Valgus position of the heel. 


Teaching Points 


Correct Answer: 4 
Excessive foot pronation is known as pes planus or pes valgus—a “flat foot deformity.” The foot remains in 
pronation at the subtalar joint during weight-bearing. The slight pronation of both the subtalar and trans- 


verse tarsal joints seen in normal stance is exaggerated. 


Incorrect Choices: 
The question asks what this observation during gait would reveal. Many patients have pronated feet with- 


out plantar fasciitis. Overpronation can cause stress or chronic inflammation on the plantar fascia ligament 
(plantar fasciitis) and lead to numerous related foot and ankle injury conditions. Over time, the force of the 
impact is absorbed into the tissues, which can lead to conditions such as Achilles tendinitis, bunions, heel 
spurs, metatarsalgia, Morton’s neuroma, plantar fasciitis (heel and arch pain), posttibial tendinitis, shin 
splints, and tarsal tunnel syndrome, as well as knee pain (chondromalacia, iliotibial band syndrome), hip 
pain, and lower back discomfort. Related conditions include corns, calluses, and hammertoes. Forefoot val- 


gus and varus position of the heel are not congruent with foot pronation. 


Type of Reasoning: Inferential 
For this question, one must determine the likely clinical presentation based on the provided clinical observa- 


tion. This necessitates inferential reasoning skill, where one determines what is likely to be true of a situa- 
tion. In this case, one would expect valgus position of the heel to be present. If answered incorrectly, review 


flat foot deformity and clinical findings. 


748 


Therapy is initiated in the first 24-hours, with the therapist instructing the patient to move in which 


Examination A 


Ə 


Musculoskeletal | interventions n 


tion of the extensor tendons over the metacarpophalan 


A human bite injury resulted in lacera - Ă 
jets atient was placed in a dorsal dynamic extension splint 


geal (Mcp i 
joints. Following surgical repair, the p 


(as Pictured) 
Way? 


Choices: 

1. Actively extend the wrist and passively flex the MCP joints. 
2. Actively extend the wrist and MCP joints. 

3. Passively extend the wrist and MCP joints, 

4, Passively extend the wrist and actively flex the MCP joints. 


Teaching Points 


Correct Answer: 4 


Goals during the first few weeks include preventing tendon rupture and promoting tendon healing as well 
as edema and pain control. For scar management, perform active range of motion (AROM) flexion, isolated 
joint and tendon gliding (hook and straight fist). Perform passive extension via elastic recoil of the dynamic 
splint, 10-reps hourly. Begin active MP flexion to 30°-40° (via flexion block on dynamic splint). Progress 
MP flexion as tolerated. Perform wrist and digit passive range of motion (PROM) in extension and tenod 
out of splint 10 repetitions hourly. Avoid making a full fist as this may place too much stress on the repalt 
The wrist is splinted in 40°-45° extension with 0°-20° of MP flexion and 0° of IP flexion. 


Incorrect Choices: 


One would not want any active extension as this could disrupt the repair. There are many different protocol 
but many avoid any active extension until 4 weeks postop, Passively extending the wrist and MCP joints 
would be safe but would not help with preventing contractures of the repaired extensor tendons. 


Type of Reasoning: Deductive 


For this question, one must recall the protocol for range of motion after extensor tendon repai! This 


and 


requires the recall of protocol guidelines, which is factual information and necessitates a deducti¥® 
soning skill. For this scenario, the therapist should instruct the patient to passively extend the wrist 


actively flex the MCP joints. Review extensor tendon repai ines if answe 
epair range of m idelines if ans 
incorrectly. & otion guidel 


Examination A 749 


Lymphatic | Interventions 


The patient has phase II lymphedema in the r l 
Which intervention would be most effective Rye in dhe. tay ee ee ee 


Choices: 

1. Crushed ice pack. 

2. Intermittent compression pump. 
3. Pulsed ultrasound. 

4, Contrast bath. 


Teaching Points 


Correct Answer: 2 
An intermittent compression pump provides external pressure, increasing the external hydrostatic pressure, 
which encourages reabsorption of the edema and minimizes fluid outflow from vessels. Pressures greater 


than 45 mmHg are contraindicated. 


Incorrect Choices: 
The other physical agents are not effective for this type of edema. In addition, the target area is too large for 
ultrasound (US) to cover reasonably, and a contrast bath would require the patient to be treated in a depen- 


dent position, which would further contribute to edema formation. 


Type of Reasoning: Inductive 
For this question, one must utilize clinical judgment in order to determine the best intervention approach 


for a patient with phase II lymphedema venous insufficiency. This requires inductive reasoning skill. Having 
knowledge of effective edema reduction techniques for this diagnosis, the therapist should choose the inter- 
mittent compression pump to reduce edema. Review edema reduction techniques for venous insufficiency if 


answered incorrectly. 


x 


Muscul Os kel etal | Interv ention So i iai BES. ? | 7 
which exercise activity should the physical therapist FIRST RECOMMEND to a 
with a diagnosis of osteoporosis? 


To prevent bone density loss, 
previously untrained postmenopausal patient 


Choices: times per week 
l. High-impact aerobics for 45 minutes two to three P 
x Jogging 30 minutes four times ges 
- Walking 30 minutes three times week'y: lower extremity muscles beginning at 75% of one rep maximum 


4. Strengthening exercises to the uppe! and 
one time per week. 


Teaching Points 


Co - ate > 
rect Answer: 3 Weight-bearing, non-jarring exercises have been proven to reduce or 


Walkin A ~ ekly. 
g 30 minutes three times we aA, 
Slow bone loss without causing vertebral compression 


750 Examination A 


Incorrect Choices: ct exercises to limit excessive y 
pa ertebra} load. 


Individuals with osteop 
ing, which is the case wl 
exercise intensity should be lower a 


orosis should initially avoid high-im 
th aerobics and jogging. 
t first (50% of the one rep max and more frequently tha J 


Initially, 

time per week). 

Type of Reasoning: Inductive ) à 

For the question, the test-taker must utilize clinical judgment 1n order to determine the best recommenda. 
c This requires inductive reasoning skill, where application of 


th osteoporosi : , r 
p onclusion. For this scenario, the therapist should 


o arriving at a correct C 
three times weekly. If answered incorrectly, review exercise programs fy 


tion for exercise for a patient wi 
clinical knowledge is paramount t 
first recommend walking 30 minutes 
individuals with osteoporosis. 


ra @ 


Cardiovascular/Pulmonary | Evaluation, Diagno 


sis 


What is one of the most common early signs of right ventricular failure? 


Choices: 
1. Paroxysmal nocturnal dyspnea. 


2. Exertional dyspnea. 
3. Pulmonary edema. 
4. Dependent edema. 


Teaching Points 


Correct Answer: 4 
If the right ventricle fails, the increased fluid will back up. Traveling backward from the right ventricle, the 


edema goes into the right atrium and then the periphery. This causes dependent edema. 


Incorrect Choices: 

An inability to lie flat occurs when there is edema in the lungs (paroxysmal noctural dyspnea). This doesn! 
occur in isolated right ventricular failure. Exertional dyspnea occurs in right l tale as a result of 
deconditioning after a period of time. It is not an early indication. Pulmonary edema results from increased 
intravascular pulmonary pressures. This doesn't occur in right ventricular f ilu b there is a fe jon 
in forward flow, and therefore there are lower pulmonary arterial pr Pas ure because 


Type of Reasoning: Deductive 

F i j - 

E tke = ine rm EE mee signs of right ventricular failure in order to arrive at â corres” 

eae oo q z $ Ae of factual information, which is a deductive reasoning skill. In this 9% 
pendent edema. Review si bec incor 

rectly. gns and symptoms of right ventricular failure if answe ae a 


Examination A 751 


Nonsystem | Therapeutic Modalities 


ical therapist is consideri 
j Lp aie pa sr ane id SF dete pneumatic compression for the presence of symmet- 
prior to applying intermittent compression? € following questions is MOST IMPORTANT to ask a patient 


Choices: 

1. Do you have difficulty breathing? 

2. Did you recently have a “bull’s-eye” rash anywh 

3. Did you recently fall and sprain your seria ere on your body? 
4. Has your weight gradually changed in the past the 12 months? 


Teaching Points 


Correct Answer: 1 

Symmetrical bilateral edema can signify congestive heart failure (CHF). Moderate to severe CHF can lead 

to pulmonary edema and subsequent shortness of breath. Intermittent compression may shift a significant 
amount of fluid from the periphery to the core circulation, thus increasing the load on the heart and imme- 
diate risk for a cardiac event. It is important to screen patients for shortness of breath as heart failure with 
pulmonary edema are contraindications to intermittent pneumatic compression. 


Incorrect Choices: 
A bull’s-eye rash is associated with Lyme’s disease and may cause joint pain and myalgia but would not 


result in bilateral lower extremity edema. Asking a patient if they experienced a fall and ankle sprain would 
explain unilateral localized pain and swelling but not bilateral edema. A gradual weight change over 1 year 
is less concerning than a rapid fluctuation in weight over days to weeks. Specifically, rapid weight changes are 
associated with high-risk health conditions (e.g., CHE cancer, liver, or renal disease) that are recognized as 


contraindications to intermittent compression. 


Type of Reasoning: Evaluative 
For this question, the test-taker must weigh the questions presented and determine which question is most 


important to ask prior to use of intermittent compression. Evaluative reasoning skill is often used when 
of action. For this scenario, it is most important to ask if the patient 


weighing the merits of potential courses i INE ; ; zA 
has difficulty breathing, as this can signify CHE Review contraindications for intermittent compression, if 
answered incorrectly. 


A186 (0°) a n 
nare a e a a E E E E e 


a a ag ie a ctice with a 6-month history of pain in both 
An ect ient presents at a physical therapy Pee s SSP 
hanes ponte PORE of pain that is worse 1n the morning but gradually improves throughout the 
mp jective complain ly significant objective data from examination was mild edema and pain at end 
Overall fatigue. The only sign do next in order to try to establish a diagnosis? 


‘anges of motion. What should the physical therapist 


= — er E 


Choices: M 
L Administer the Functional Independence a Sate . 
3 mine for clubbing at the distal interphalangea’ J 
q Ss ine for Dupuytren’s contracture. 

` Ser the patient to a physician. 


referraj 
to physician for additional testing. 


Incorrect Choices: 


The other choices do not address the findings of swollen, painful joints. The FIM evaluates functional per- 
formance (eating, dressing, grooming). Clubbing is seen with hypertrophic osteoarthropathy. Du 


pg Puytren’s 
contracture involves flexion contractures of the fourth and fifth digits of the hand, MP, and Proximal inter. 


phalangeal (PIP) joints. 
Type of Reasoning: Evaluative 


752 Examination A 
Teaching Points 
Correct Answer: 4 “ivenile rheumatoid arthritis (JRA). The following 
: ical presentation for juvenile rh . ay B are com, 
eee ni seca es patama stiff, painful joints usually worse in I mea: fever, Swollen 
cx gann and poor weight gain/slow growth. Additionally, the physi ; A as unable to identif 
ime impairments that would be potentially contributing to the patient s complaints, warranting 


, the therapist should refer the atient t 
pproaches for JRA if answered incorrectly. P a 


this treatment? 


Teaching Points 


Correct Answer: 1 
N eutral or exte 


nded positio 
excessive stre a of the Spine 
Incorrect Choi ces: vertebr al bodies while preventing 
All of the Oth i 
er choices p] 
structures of the di piace Perso 
a ISC. ‘ 
nt, a fl ; aces great e posteni® 
Type of Rea exed position a Sreater stress on the p 


SOning: : 
For this questi 8 Inductive 


'Nadvisable with a posteniol 
; on, 
MS Tequires inq OPE Must 


with ho il aSOnj ; nical Jud nt 
h TET ; Under . § Skil], For > to det. 
O . 


ine job 
A erapist a € best Positioning for lumbar traction 
umbar traction t ; Position the patient in pron® 
echniques, especially for a poste” 
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Musculoskeletal | Interventions 


A Peed shoulders) Wika tere pd mage a forward head posture, excessive thoracic kyphosis, and 
stretching plan for this patient? n to the pectoralis minor, should be the focus of a therapeutic 


Choices: 

1. Rectus capitis posterior major, lower trapezius. 
2. Upper trapezius, lower trapezius, 

3, Rectus capitis posterior major, upper trapezius. 
4. Rectus capitis posterior minor, lower trapezius, 


Teaching Points 


Correct Answer: 3 
Muscles that will adaptively shorten in an individual with this posture also include the cervical paraspinal 
muscles, scalenes, levator scapulae, and suboccipital muscle group. 


Incorrect Choices: 
Due to the excessive kyphosis, the muscle fibers of the lower trapezius will be in a lengthened position and 


should be the target of strengthening exercises, not a stretching program. 


Type of Reasoning: Inductive 
For this question, the test-taker must draw from knowledge of treatment techniques for forward head 


posture, thoracic kyphosis, and rounded shoulders in order to arrive at a correct conclusion. This necessitates 
clinical judgment, which is an inductive reasoning skill. For this case, the therapist should focus on strength- 
ening the pectoralis minor, rectus capitis posterior major, and upper trapezius. Review treatment techniques 


for postural dysfunction if answered incorrectly. 


Cardiovascular/Pulmonary | InterventionS = 


i eae . i j ic burns demonstrates decreased 
A pati disease secondary to circumferential thoracic 
ability of mA lee a cage and push the abdominal wall anteriorly. The therapist should consider the 


use of facilitation techniques to enhance the function of which of the following? 


Choices: 

1. Rectus abdominis. 

2. Anterior scalenes. 

3. Internal intercostals. 
4. Diaphragm. 


Teaching Points 
tward, which is the desired motion in this case. 


Correct Answer: 4 no y 
Contraction of the diaphragm causes the ribs to m 
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Incorrect Choices: 

è H i s 
Facilitating the rectus abdominis will cause trunk flexion, ena e at = rib ex ica 
Anterior scalenes facilitation will assist with increasing the nega th ninti, jepin however i, 
not assist with expanding the lower rib cage. Facilitation of the inte s will cause the op "i 


motion than the desired lower rib expansion. 


Type of Reasoning: Inductive 


One must determine, based on the deficits presented, which muscle to facilitate in order to improve 
tion. This requires inductive reasoning skill, where clinical judgment is paramount to arriving at a conen 
conclusion. For this situation, the therapist should focus on facilitating the diaphragm. If answered incor 


rectly, review facilitation techniques of the rib cage. 


Musculoskeletal | Examination 


A young, athletic patient complains of deep hip and groin pain along with a clicking sensation. The patient; 
symptoms are aggravated by deep squats and sports activities. Hip internal rotation is limited and the FABER 
and FADDIR tests are both positive. What is the MOST LIKELY diagnosis? 


Choices: 

1. Femoroacetabular impingement. 
2. Trochanteric bursitis. 

3. Piriformis syndrome. 

4. Iliotibial band friction syndrome. 


Teaching Points 


Correct Answer: 1 


Femoroacetabular impingement (see Box 2-4) results from a deformity of the femoral head or neck and 
the acetabular rim. Patients typically complain of anterior groin or hip pain reproduced by FADDIR andjot 


FABER tests, hip internal rotation less than 20° (with the hip at 90° of flexion), mechanical symptoms? 
A rapping or clicking, and radiographic findings of a cam (femoral neck/head) or pincer (acetabular 
eformity. | 


Incorrect Choices: 

Trochanteric bursitis is an inflammation of the deep trochanteric bursa, and the associated pain is palpi 

at the lateral aspect of the hip. Piriformis syndrome occurs when tightness or spasm of the piriformis 

causes compression of the sciatic nerve. Symptoms are typically located in the buttock region, noriega 

Eea band friction syndrome results from tightness of the IT band and results in pain at the ge 
ee. 


Type of Reasoning: Analytical 
This question provi i : most lit? 
di or te ovides a group of signs and symptoms, and the test-taker must determine the Mya 
lagnosis. This necessitates analytical reasoning skill, where information is weighed or Ke go? 
correct conclusion. In this case, the diagnosis is most li ae 3 
, S K 


prta kely femoroace impingement. Rev! 
toms of femoroacetabular impingement if answered incorrectly tabular imping 


Neo te = 
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Neuromuscular | Interventions 


A patient with postpolio syndrome (PPS) is referred to physical therapy for exercise training. The patient 


reports recent general fatigue and weakness along with muscle and joint pain. What is the BEST initial 
intervention? . 


Choices: 

1. Treadmill training at 2 mph and a 10 degree slope, 3 days/week for 30 minutes. 
2. Cycle ergometry at peak heart rate, 3 days/week for 40 minutes, 

3. Therapeutic aquatics, 3 days/week for 20 minutes. 

4. Strength training at 70% 1 RM, 2 days/week. 


Teaching Points 


Correct Answer: 3 


A good choice for an initial intervention is therapeutic aquatics. The warmth of the water can ease muscle 
and joint pain, and the buoyancy can assist fatigued limbs. An initial exercise duration of up to 20 minutes 
per session in 2- to 4-minute intervals is recommended. 


Incorrect Choices: 
All other choices are too vigorous for this patient at this time. If weakness or symptoms are recent, exercise 
duration should be no more than 15 minutes per session. 


Type of Reasoning: Inductive 

For this question, the test-taker must determine the best initial intervention approach for a patient with PPS. 
This necessitates clinical judgment, which is an inductive reasoning skill. For this case, the therapist should 
initiate intervention with therapeutic aquatics, 3 days/week for 20 minutes. Review intervention approaches 


for PPS if answered incorrectly. 


-= Neuromuscular | Examination — 


A patient recovering from stroke walks with limited tibial advancement during stance on the more affected 
lower extremity. The therapist next examines the patient for a compensatory gait deviation. What is the MOST 


LIKELY deviation? 


Choices: 

l. Trendelenburg, 

2. Circumduction. 

3. Exaggerated flexion synergy. 

4. Exaggerated extension synergy. 


Teaching Points 


Correct Answer: 2 S 
Circumduction is the most likely compensatory gait gevi 
“city of plantar flexors). 


ation when tibial advancement is limited (e.g, spas- 
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Incorrect Choices: 
Trendelenburg gait is a lateral trunk lean that results from a weak or para ae medius on th Hang 
side. An exaggerated flexion synergy results in flexion, abduction, zat if F “on at the hip th 
leg is lifted. An exaggerated extension synergy results in extension, adduction, and internal rotation (aac 
soring pattern). 


Type of Reasoning: Inferential 

This question requires one to determine what is most likely to be true fora ee er a gait deviation ty, 
requires inferential reasoning skill. Based on the description of symptoms, S si ni infer that cir 

tion would be the most likely gait deviation. Review gait deviations associated with limited tibial advance, 
ment. 


e 


Neuromuscular | Interventions 


An elderly patient with a 5-year history of Parkinson's disease (PD) demonstrates frequent freezing of 


gait (FOG) episodes while ambulating. What is the BEST choice of intervention to improve gait and 
reduce FOG? 


Choices: 

1. Part-to-whole training in sequencing of required gait elements. 

2. Walking using lightly resisted progression with elastic bands to facilitate forward progression. 

3. Body weight support and treadmill training (BWSTT), 40% unweighting, 3% incline, at 2.7 mph. 
4. Locomotor training using a personal listening device with 80 to 100 beats/min music. 


Teaching Points 


Correct Answer: 4 


Locomotor training using a personal listening device and 80 to 100 beats/min music has been shown to — 
improve rhythmicity and decrease FOG episodes in patients with PD. 


Incorrect Choices: 


Part-to-whole training is not effective for motor skills with highly integrated elements (gait). Light resis 


tance will likely increase the patient's stiffness during gait (already a problem with PD). BWSIT might be 


helpful to improve the rhythmicity of gait, but 40% unweighting is too high and 2.7 mph is too fast for 
patient. q 


Type of Reasoning: Inductive f 
For this question, one must utilize knowledge of Parkins 
order to arrive at a correct conclusion. This necessitates inductive reasoning skill, where clinical jude ot 
paramount to choosing sound conclusions. For this situation, the best intervention approach is loco hes 
training using a personal listening device with 80 to 100 beats/min music. Review gait training 4PP 

for PD if answered incorrectly. i ife 


on's disease and effective gait training PP” tË 


E 
a 
J 
A 


= 


r 
be 
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stiffness. On examinati ae 
and ch mobilization techni = the E hysical therapist notes limited first metatarsophalangeal joint extension. 
Which mo n technique is BEST to improve extension of this joint? 


Choices: 
1. Medial glide of the proximal phalanx on the metatarsal. 


2. Lateral glide of the proximal Phalanx on the metatarsal. 
3. Dorsal (anterior) glide of the proximal phalanx on the metatarsal. 
4. Plantar (posterior) glide of the proximal phalanx on the metatarsal. 


Teaching Points 


Correct Answer: 3 
An anterior or dorsal glide of the phalanx on the metatarsal would be used to increase first metatarsophalan- 


geal extension. In this plane, a concave surface is moving on a convex surface, so the anterior glide will occur 
in the same direction as the osteokinematic or physiologic motion of extension. 


Incorrect Choices: 
Medial and lateral glides may be used to improve abduction/adduction or overall mobility of the joint. A 


plantar or posterior glide of the first phalanx would be used to improve metatarsophalangeal joint flexion. 
In this plane, a concave surface is moving on a convex surface, so the plantar glide will occur in the same 
direction as the physiologic motion of plantarflexion. See Table 2-1 for a review of the concave-convex rule 


application to peripheral joints. 

Type of Reasoning: Inductive 

For this question, one must recall joint mobilization guidelines and then apply them to a patient who has 
limited metatarsophalangeal extension with pain and stiffness. This requires inductive reasoning skill, where 


clinical knowledge is applied to therapeutic situations. For this case, the therapist should choose dorsal 
(anterior) glide of the proximal phalanx on the metatarsal. If answered incorrectly, review joint mobilization 


information, especially for the foot. 


Cardiovascular/Pulmonary | Evaluation, Diagnosis aE 
tient cardiac rehabilitation. Their intake form states they had new onset atrial 
ician started a beta-blocker and placed a permanent pacemaker 


A patient presents to outpa 
BEST describes the anticipated patient findings or 


fibrillation 3 months ago, and their phys 
(dual sensing, demand pacemaker). Which statemen 


response to exercise? 

eee ial fibrillation, and the patient wi 

l. The pacemaker placement will have eliminated the atrial fibrillation, and the patient will have a regular 
h s °,s . a 

EEN olarization and initiate a contraction if the heart rate drops too low. 


2. The pacemaker will sense a lack of dep -~c death if they exercise. 
- The patient could experience sudden cardiac > f i ] 
will be an unreliable measure of exercise tolerance and should not be 


4. The patient's hemodynamic response 
measured. 
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Teaching Points 
tion of the atrium or the ventricle. If the 
depo. 


Correct Answer: 2 sola 
A dual sensing pacemaker is implanted to assess depo arizatic pone. 
larization Pa ES occur within the set time limits of the device, the pacemaker will initiate depolarization 
which results in a ventricular contraction. 
m in this case. The beta-blocker may lead to the Patient cop 
the patient will remain in atrial fibrillation and the Medic 
(60-100 beats per minute). There is not any 
the same ag 


Incorrect Choices 
The pacemaker has no effect on the heart rhyth 


verting to normal sinus rhythm, or more likely, 
tion works to maintain the heart rate within a normal range 
increased risk associated with exercise and a pacemaker. The hemodynamic response should be 
any patient on a beta-blocker. 

Type of Reasoning: Inferential 

For this question, one must determine what is likely to be true for a patient with atrial fibrillation anda Der 
manent pacemaker in place. This requires inferential reasoning skill, where one must predict outcomes hag 


on information presented. For this situation, the patient's pacemaker will sense a lack of depolarization ang 
initiate a contraction if the heart rate drops too low. Review pacemaker guidelines if answered Incorrectly. 


A196 © 


Neuromuscular | Evaluation, Diagnosis 


A patient with a crush injury to the foot appears to be developing early signs of complex regional pain syn- 
drome (CRPS). What are some early signs of this clinical condition the therapist would expect? 


Choices: 
1. Worsening pain with edema and atrophic skin and nail changes. 
2. Cool, dry, and cyanotic skin with thickened fascia and developing contracture. 


3. Hyperalgesia, allodynia, and hyperpathia. 
4. Muscle atrophy, osteoporosis, and developing ankylosis. 


Teaching Points 


Correct Answer: 3 

CRPS includes symptoms of pain, vascular changes, and atrophy. Early signs (stage 1) include hyperalges!* 
(increased sensitivity to pain), allodynia (all stimuli are perceived as painful), and hyperpathia (in 
intensity) with edema, increased sweating, and thin, shiny skin, 


Incorrect Choices: | 

Later signs and symptoms (stage 2) include increased pain wi ic ski il chang* 
pain with edema and atrophic skin and nab" ad 

Late stage changes (stage 3) include spreading pain; hardening of edema; cool are and cyanotic skin € 


oping osteoporosis; and ankylosis. 


Type of Reasoning: Inferential 
patient with early stage CRPS in order to arrive at 2 ae f 
d 


One must infer what is likely to be true of a 
conclusion. This necessitates inferential reasoning ski 
shee oh | 8 skill, where one determines what is likely t0 Df 

therapeutic situations. In this case, the early stage presentation is likely to be hyperalgesia, alloay af Í 


hyperpathia with edema, increased sweating, and thin, shiny skin. Review signs and symptoms £ 


answered incorrectly. 


(2) Examination A 759 


Neuromuscular | Examination 


A patient with long-standing diabetes mellitus is showing early si 
j MOST 
useful test to determine whether demyelination has Hin She Pe greater ety Maat pete 


Choices: 

1. Nerve conduction velocity (NCV) testing. 

2. Electromyography (EMG). 

3. Transcutaneous electrical nerve stimulation (TENS). 
4. Motor point stimulation. 


Teaching Points 


Correct Answer: 1 

NCV provides the most useful measurement of demyelinization in polyneuropathy. Conduction time is 
measured by recording the evoked potential from either a motor or sensory nerve. Speed of nerve transmis- 
sion is directly related to level of myelination. 


Incorrect Choices: 

EMG is used to document (1) the different types of peripheral axonal injury (axonotmesis, neurotmesis) and 
(2) impairment of muscle recruitment. TENS is an electrical modality designed to provide afferent stimula- 
tion for pain management. Motor point stimulation is the area on the skin of greatest excitability to stimu- 


late a muscle. 


Type of Reasoning: Deductive 

This question requires one to recall the benefits of each of the potential tests provided in order to choose 

the one that will be most useful in determining whether demyelination has taken place. This necessitates the 
recall of factual information, which is a deductive reasoning skill. For this situation, nerve conduction veloc- 
ity (NCV) testing would be most useful. Review testing for demyelinization if answered incorrectly. 


È 


Musculoskeletal | Evaluation, Diagnosis 


> : » dult with a primary complaint of back and sacroiliac pain and stiffness 
a Bei therapist em as demonstrates a kyphotic posture and extension is limited through- 
= reper: ee ree is suspected. Which laboratory test would help establish the diagnosis of 
ine. OSI 
this disease? 


Choices: 

l. Myelin basic protein. 

2. Alc. 

3. Creatine kinase. 

4. HLA-B27 genetic marker test. 


760 Examination A 


Teaching Points 


Correct Answer: 4 

The HLA-B27 test is primarily ordered to help strengthen or confirm a suspected diagnosis of ankylosi 
litis (AS), reactive arthritis (formerly Reiter's syndrome), and juvenile rheumatoid arthritis. The test alone; 
diagnostic of AS. It is ordered as part of a group of tests to help diagnose inflammatory arthritic conditions Th: 
group of tests typically includes a rheumatoid factor, erythrocyte sedimentation rate, and a C-reactive prose 


Incorrect Choices: 

Myelin basic protein levels are determined following a lumbar puncture with aspiration of cerebrospinal fluid 
Elevated myelin basic protein levels are suggestive of demyelinating diseases such as multiple sclerosis Alc, 
also called hemoglobin Alc or glycated hemoglobin, is hemoglobin with glucose attached. The Alc test evalu. 
ates the average amount of glucose in the blood over the last 2-3 months and is ordered to measure blood 
sugar levels in patients with diabetes or suspected diabetes/prediabetes. Creatine kinase levels are used to help 
diagnose conditions associated with muscle damage such as rhabdomyolysis and myocardial infarction. 


Type of Reasoning: Deductive 

This question requires the test-taker to recall laboratory testing guidelines for AS. This necessitates the recall 
of factual information, which is a deductive reasoning skill. For this case, an HLA-B27 test would help estab- 
lish the diagnosis. Review information on AS and laboratory testing if answered incorrectly. 


Cardiovascular/Pulmonary | Evaluation, Diagnosis 


An adult female patient is being seen in an outpatient physical therapy clinic for hip pain. During the current 
visit to the clinic, the patient reports significant shortness of breath with minimal activity and no other symp- 
toms. Past medical history is generally unremarkable to include no history of smoking or recent trauma. The 
patient's current medications include NSAIDS and a hormonal contraceptive medication. After walking from 


the waiting room to the treatment room, the patient's respiratory rate is 28, heart rate is 184, and SpO, = 
on room air. What is the MOST likely cause of the patient's symptoms? 


Choices: 

1. Anxiety due to stress at work and home. 

2. Pleural effusion due to lung cancer. 

3. Pulmonary embolism due to use of birth control. 
4. Tension pneumothorax due to increased exercise. 


Teaching Points 


Correct answer: 3 shot 
Patients taking hormonal birth control are at increased risk for pulmonary embolism or deep Ye"® på 
bosis. If a patient taking hormonal contraceptives experiences a marked increase in their respiratory a 
heart rates, they should be referred for emergency medical treatment. Normal adult respiratory ™? 

12-20 breaths per minute and the normal adult heart rate is 60-100 beats per minute. 


Incorrect Choices: ae yey 
It is highly unlikely that anxiety would cause a drop in SpO,. Pleural effusion due to lung a^ “cally 
unlikely in a premenopausal woman with no history of smoking. A tension pneumothora* typ 

as a result of trauma and does not usually result from exercise. 


| 
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Type of reasoning: Inferential 

This question requires the test-taker to analyze the presenting patient symptoms and then determine what 

is mostly likely to be the cause for such symptoms. This requires inferential reasoning skill, where one infers 
or determines what is likely to be true of a clinical situation. In this case, the symptoms are consistent with a 
pulmonary embolism. If answered incorrectly, review symptoms of pulmonary embolism. 


Neuromuscular | Interventions 


A physical therapist is examining a patient who presents with brief episodes of vertigo when getting out of bed, 
bending forward, and when looking up to reach overhead. The patient has normal smooth pursuit and does 
not have resting or positional nystagmus during the ocular examination. When performing a Dix-Hallpike test 
to the right, the therapist observes a right torsional, up-beating nystagmus that lasts for 30 seconds and repro- 
duces the patient's symptoms. What would be the most appropriate treatment for this patient? 


Choices: 

1. Perform a log roll maneuver. 

2. Perform gaze stabilization VOR x 1 exercises in sitting. 
3. Perform a canalith repositioning maneuver. 

4. Perform Cawthome-Cooksey exercises. 


Teaching Points 
Correct Answer: 3 
The patient's presentation is consistent with right posterior canal benign paroxysmal positional vertigo 
(BPPV), which is treated with the canalith repositioning maneuver. 


Incorrect Choices: 
The log roll maneuver is used to treat horizontal canal BPPV. Gaze stabilization exercises and Cawthorne- 


Cooksey exercises are used to address impairments associated with vestibular hypofunction. BPPV results 
in overactivity of vestibular receptors due to the presence of otoconia in the semicircular canal, rather than 


diminished vestibular function. 


Type of Reasoning: Inductive : 

For this question, one must recall effective treatment approaches for BPPV in order to arrive at a correct con- 

clusion. This requires inductive reasoning skill, where clinical judgment and knowledge of treatment guide- 
the most appropriate treatment is performing a canalith 


lines guide clinical reasoning. For this scenario, 
repositioning maneuver. Review treatment guidelines for BPPV if answered incorrectly. 


Examination B < 


Neuromuscular | Evaluation, Diagnosis 


A piya Sopa s treating a child with spastic cerebral palsy who is 3 years old cognitively but at a 
6-month-old gross developmental level. What is an appropriate treatment activity for this child? 


Choices: 

l: Reaching for a multicolored object while in an unsupported standing position. 

2. Reaching for a multicolored object while in an unsupported, guarded sitting position. 
3. Visually tracking a black and white object held 9 inches from his/her face. 

4. Reaching for a black and white object while in the supine position. 


Teaching Points 


Correct Answer: 2 
The appropriate task would include the 6-month-old gross developmental level activity of working on 
unsupported sitting. A multicolored object is appropriate for a 3-year-old cognitive level. 


Incorrect Choices: 
Standing and supine are not appropriate choices (too advanced or not advanced enough). The use of a 


multicolored object is more appropriate than a black and white object for a 3-year-old cognitive level. 


Type of Reasoning: Analytical 
In this question, the test-taker must take into consideration the chronological, cognitive, and gross devel- 


opmental levels of the child in order to arrive at the correct conclusion. In this scenario, the test-taker must 
provide the appropriate physical challenge for a child developmentally functioning at 6 months in gross 
development, while providing activities that are appropriate for the 3-year-old cognitive level. If this question 


was answered incorrectly, review motor and cognitive developmental milestones. 


Musculoskeletal l Interventions e S : n th Dee E A E : | ix 
eee oe ic extension. After three sessions, the patient | 

pE i PREET regain normal mid thoracic l , the p 

A patient is receiving mobilizations to rega n 24 hours. What is the therapist's BEST option? l 


complains of localized pain that persists for greater tha 


Choices: a Ld > = bd e * . 

à : llations to reduce the joint and soft tissue irritation. 
1. Chan ‘lizations to gentle, low-amplitude osc boar 

2, Conia Satan mobilizations, followed by a as pack to the thoracic spine. 
3. Place the physical therapy on hold and resumé in 1 week. 


4. Change to self-stretching activities, because the patient does not tolerate mobilization. 
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Teaching Points 


Correct Answer: 1 


Changing to low-amplitude oscillations will promote a decrease in the pain and tissue irritation, If Pain 
persists for more than 24 hours, the soft tissue and joint irritation may progress. 


Incorrect Choices: 


Pain beyond 24 hours indicates possible tissue damage, so modification would be indicated, Placing the 
patient on hold would not be indicated or appropriate based on the patient's response. Self-stretching will 
improve the osteokinematic motion, but not the arthrokinematic motion, so this would not be an appropri- 


ate modification. It is not specific to the joint and may increase the irritation. It certainly would not decrease 
the pain and irritation. 


Type of Reasoning: Inferential 


This question requires one to understand joint mobilization techniques, coupled with recognition of pos- 
sible results that may occur when utilizing the techniques. In this scenario, the patient's symptoms indicate 
that the joint mobilization techniques resulted in soft tissue and joint irritation. Therefore, the therapist 


should consider less irritating mobilization for improved tolerance. If this question was answered incorrectly, 
refer to joint mobilization information. 


Q 


Neuromuscular | Interventions ie 


A therapist wishes to use behavior modification techniques as part of a plan of care to help shape the behavioral 
responses of a patient recovering from traumatic brain injury (TBI). What intervention is the BEST to use? 


Choices: 
1. Use frequent reinforcements for all desired behaviors. 


2. Encourage the staff to tell the patient which behaviors are correct and which are not. 
3. Reprimand the patient every time an undesirable behavior occurs. 
4. Allow the patient enough time for self-correction of the behavior. 


Teaching Points 


Correct Answer: 1 


Behavioral modification is best achieved through use of positive reinforcements for all desired behaviors: 
Incorrect Choices: 


Negative behaviors should be ignored, not reprimanded. Self-correction is not a form of behavior 
modification. 


Type of Reasoning: Evaluative 


ns ; in this 
The test-taker utilizes knowledge of behavioral modification techniques to choose the correct anwe i 
scenario. Using evaluative skills, one determines the value of each of the four choices and which cho 


: X i PEIA S -ve rein 
most aligned with behavioral modification guidelines to promote positive behaviors via positive rel 
ment techniques. 


force 
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Neuromuscular | Interventions 


A patient with multiple sclerosis (MS) presents with dysmetria in both upper extremities. Which of the 
following interventions is the BEST choice to deal with this problem? 


Choices: 

1. 3-Ib weight cuffs to wrists during activities of daily living (ADL) training. 

2. Isokinetic training using low resistance and fast movement speeds. 

3. Pool exercises using water temperatures greater than 85°F 

4. Proprioceptive neuromuscular facilitation (PNF) patterns using dynamic reversals with carefully graded 
resistance. 


Teaching Points 


Correct Answer: 4 

Dysmetria is a coordination problem in which the patient is unable to judge the distance or range of 
movement (overshoots or undershoots a target). Adding manual resistance with PNF can assist the patient 
in slowing down the movement and achieving better control. 


Incorrect Choices: 

The patient lacks speed control. Low-resistance, fast-speed isokinetic training is contraindicated. The 
resistance of water (pool therapy) could help control the speed of movements, but the temperature is too 
warm (patients with MS demonstrate heat intolerance). Weight cuffs could also help slow the movements 
down but would unnecessarily fatigue the patient (patients with MS demonstrate problems with excessive 


fatigue). 
Type of Reasoning: Inferential 
One must understand the deficit of dysmetria in order to arrive at the correct conclusion. Using skills of 


inference, the test-taker uses the knowledge of dysmetria to determine what course of action is useful to 
promote improved coordination and motor control. If this question was answered incorrectly, review 


information on dysmetria. 


Fe 


Musculoskeletal | Interventions 


A patient j ‘cal therapy clinic several months after a total knee arthroplasty. The patient 
ibits eae bees with aaa end-feel detected by the therapist. There is no visible or palpa- 
le joint swelling. The therapist determines that manual therapy intervention is appropriate. Which tibi- 
ofemoral mobilization technique is the BEST initial choice to address these examination findings? 


Choices: 


l. Grade I/1l posterior-to-anteriot. 

Grade I/II anterior-to-posterior. 
4 Grade III/IV anterior-to-posterior. 
* Grade III/IV posterior-to-anterior. 


iting the motion. No tissue resistance is encountered by the therapist during pad oe range of Motion 
assessment of the patient's knee. Grade I and II mobilization techniques me use 3 Pe Pain and 
muscle guarding. This finding must be addressed first before considering the use of en ng mobiliza- 
tion techniques (grade III and IV) to improve motion. Based on the concave-convex P? e, a posterior glide 
(anterior-to-posterior) would best facilitate knee flexion. See Table 2-1 for a review of the concave-convey 


rule application to peripheral joints. 


Incorrect Choices: ; i A 
Mobilizing the tibia in a posterior-to-anterior direction would be appropriate to improve limited knee joint 
extension. Grade III and IV joint mobilizations are used to improve motion by stretching tight joint Capsules 


766 Examination B 
ligaments, and other soft tissue structures at the end-range of motion. 


Type of Reasoning: Inductive 

For this question, one must recall joint mobilization guidelines and then apply them to a patient with a total 
knee arthroplasty with an empty end-feel during knee flexion. This requires inductive reasoning skills. For 
this case, the therapist should choose grade I/II anterior-to-posterior mobilization. If answered incorrectly, 


Teaching Points 

Correct Answer: 2 ran L ae i 

The therapist notes an empty end-feel during knee flexion suggesting that pa MUSCle guarding jg lim. 
review joint mobilization guidelines, especially for the knee. 


Cardiovascular/Pulmonary | Interventions 


A patient recovering from cardiac transplantation for end-stage heart failure is referred for exercise training. 
What guidelines should the therapist follow when implementing an exercise program for this patient! 


Choices: 

1. Require longer periods of warm-up and cool-down. 
2. Require short bouts of exercise. 

3. Eliminate all resistance training. 

4. Require a frequency of 2-3 times/week. 


Teaching Points 


Correct Answer: 1 


A patient recovering from cardiac transplantation will require longer periods of warm-up and cool-down 
because physiological responses to exercise and recovery take longer 


Incorrect Choices: 


Low- to moderate-intensity resistance training can be performed. Aerobic exercise should be performed 
4-6 times/week, while progressively increasing the duration of training from 15-60 minutes pe! sessiot: 
(Source: ACSM Guidelines for Exercise Testing and Prescription) 


Type of Reasoning: Inferential 


This question requires the test-taker to infer wh r 


: i 
a be true of a patient, given the diagnosis do see 
utilized whenever one must predict a best course © 
or determine what may be true of a person or situation. In this case, the nota should recognize” 
the patient will require longer periods of warm-up and cool-down. If this question was answered or 
rectly, review exercise guidelines for patients with cardiac transplantation. © 
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Neuromuscular | Interventions 


atient with fibromyalgi ets. 
ws fatigue, sleep Meabe Gea experiencing symptoms of widespread pain, multiple tender trigger 
sions in daily ache iE o S, an depression for the past 10 months and describes significant limita- 
which of the follow! iA oh apıst wants to increase the patient's activity level with aerobic conditioning. 
ng 1s the BEST choice for an initial exercise prescription for this patient? 


Choices: 

x Treadmill walking, 20% grade, 30 minutes/session, 3-5 times/week. 

2. Walking in the gym, 2-3 miles, 45-60 minutes/session, 3-5 times/week. 
3. Pedaling ona cycle ergometer, 45 minutes/session, 4 times/week. 

4. Pool walking, slow walking, 30 minutes/session, 2-3 times/week. 


Teaching Points 


Correct Answer: 4 

Low-impact aerobics activities are best. Aquatic exercise (walking in a pool) has been shown to decrease 
pain and stiffness while increasing cardiovascular conditioning and strength. Exercise should start slow 
(mild intensity), 30-minute duration with rests as needed (interval training), 2-3 times per week. 


Incorrect Choices: 
All other choices are too aggressive (intensity, duration, frequency) and are likely to increase the patient's 
symptoms, resulting in increased pain. It is particularly important to start slowly. Overdoing activities can 


make the patient feel worse and discontinue therapy. 


Type of Reasoning: Inductive 
For this question, one must utilize clinical judgment to determine a best course of action. Questions where 


one must apply knowledge to clinical scenarios often necessitate inductive reasoning skill. For this situation, 
the BEST choice for an initial exercise prescription is pool walking, slow walking, 30 minutes/session, 2-3 
times per week. If answered incorrectly review exercise prescription guidelines for fibromyalgia syndrome. 


o° 


Genitourinary | Evaluation, Diagnosis — 

A new staff physical therapist (PT) on the oncology unit of a large medical center receives a referral for 
EERE aa ambulation for a woman with ovarian cancer. She is undergoing radiation therapy after a 
surgical Mae Her current platelet count is 17,000. What intervention is indicated for this patient at 
this time? 


R a ei ( ARO M) exercises and activities eee living (ADLs) exercises, 
2. Aerobic exercise 3-5 days/week at 40%-60% oxygen uptake reserve. 

3. Resistance training at 60%, one repetition 
4. Progressive stair climbing using 4 weighted 


maximum. 
waist belt. 


Teaching Points 


Correct Answer: 1 
j i t. 
AROM and ADL exercises are beneficial and safe for this patien 
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Incorrect Choices: . i a 
Exercise testing and training is contraindicated in patients with cancer w! ae pla ie are <30,000, WR¢ 

<3,000, or Hemoglobin <10 g/dL. Additonal contraindications include significant bony metastases severe 
cachexia, severe fatigue, or poor functional status. 


Type of Reasoning: Evaluative AREY me 
One must utilize knowledge of normal platelet counts and contraindications for resistive exercise in patien 
which should alert the test-taker that resisti 


with cancer. In this situation, the patient's platelet count is low, £ ; FARN 
exercise should be deferred. Questions such as these require one to review the merits of a situation, which j 


an evaluative skill. Knowledge of normal blood counts is very useful information. 


oe git 
PA EE 
"7 Se 
me. 
stl 


Musculoskeletal | Interventions i: 


A patient complains of increased pain and tingling in both hands after sitting at a desk for longer than 
1 hour. The diagnosis is thoracic outlet syndrome (TOS). Which treatment would be the MOST effective 


physical therapy intervention? 


Choices: 
1, Cardiovascular training using cycle ergometry to reduce symptoms of TOS. 


2. Stretching program for the pectoralis minor and scalenes. 
3. Strengthening program for the scalenes and sternocleidomastoids. 
4. Desensitization by maintaining the shoulder in abduction, extension, and external rotation with the 


head turned toward the ipsilateral shoulder. 


Teaching Points 


Correct Answer: 2 
TOS is described as compression to the neurovascular structures in the scalene triangle, the area defined 
f 


by the anterior and middle scalenes between the clavicle and the first rib. The compression is a result of4 
shortened pectoralis minor and scalene muscles. Therefore, a stretching program to these muscles to 8%” 


space in the scalene triangle is appropriate. 


Incorrect Choices: 
Shortening of the scalenes and sternocleidomastoids may be the culprit that caused TOS to develop- 
Strengthening these muscles would not improve the amount of space in the scalene triangle space M2 
diovascular training, especially performed in the posture using a cycle ergometer, would not improve whe 
disorder. The problem in TOS is too much vascular volume in too aie s 1 easing the z 
volume through that space with cardiovascular exercise will not resolye the ae a of TOS. pesensi- 
tization by putting the shoulder and neck in this position is likely to dimi sh th fas in the scalen€ 
triangle and further compress the neurovascular structures that run ETRE, LT 


Type of Reasoning: Analytical 
This requires analytical reasoning. If thi i > intel 
ventions for TOS. r E TREO Was answered incorrectly, review the causes r | 
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Choices: 

1, Insist that the patient sit down until the orthostatic hypotensio | 

2, Have a nurse administer an insulin injection for bppeiblvcamta: as 
3, KN patient sit down and administer orange juice for hypoglycemia 
4. Call for emergency services; the patient is having an insulin reaction. 


Teaching Points 


Correct Answer: 3 
Hypoglycemia, or abnormally low blood glucose, results from too much insulin (insulin reaction). It 
requires accurate assessment of symptoms and prompt intervention. Have the patient sit down and give 


an oral sugar (e.g., orange juice). 


Incorrect Choices: 
Once the patient is stabilized, the physician should be notified. Emergency services are generally not 


needed. Profuse sweating does not usually accompany orthostatic hypotension. 


Type of Reasoning: Inductive 
The test-taker must first determine the cause of the patient's symptoms and then the appropriate course 


of action. Questions such as these utilize one’s clinical judgment and diagnostic thinking, which is an 
inductive reasoning skill. One should recognize that these symptoms are indicative of hypoglycemia and 


require immediate administration of sugar to relieve symptoms. 


Neuromuscular | Evaluation, Diagnosis eee 
| Erle ding a supervised outpatient exercise 
“tlain-Barré syndrome (GBS) started atten 
A patient recovering from Ginan a o follo -up sessions. The patient reported increased muscle pain 
2 days. The patient is afraid to continue with the exercise 


Program. The patient failed to s Ate heel 
and being too weak to get out pig 7 he P on regarding the patient's exercise program? 


class. What is the therapist's B 


se exercise is counterproductive in GBS. 
g when there is less fatigue. 
ncy of 3 times/week. 
keeping the intensity moderate. 


Choices: becatl 
l Discharge the patient from the program opin 
2. Reschedule exercise workouts for or Om ain a freque 

: Decrease the intensity and pegat for an hour session, 


4. Decrease the frequency to once 4 


e o a 


770 Examination B 


Teaching Points 


Correct Answer: 3 cessive fatigue with mini 

Se ; BS include myalgias, weakness, as well as ex ratigu Minimal a j 
Clinical manifestations of GBS 1 Att Mos indicated. A change in the exercise prescring.. 7 
Nonexhaustive exercise and general body conditioning are In Ption 
(intensity and duration) is warranted. 


Incorrect Choices: 


The patient should not exercise to the point of fatigue and Scape frequen a week is too lit, 
tle to be beneficial. Rescheduling exercise to early morning does not address ange in exercise 
prescription. Stopping exercise completely will not help this patient. 


Type of Reasoning: Inferential 


This question requires the test-taker first to understand the nature of GBS and then wp; the appropri- 
ate exercise regimen to prevent further exacerbation of symptoms. Therefore, one must infer, or draw concly. 


sions, from the evidence presented to arrive at the correct decision. If this question was answered incorrectly, 
review information on GBS. 


D 


Nonsystem | Therapeutic Modalities — 


A physical therapist is conducting an initial examination of a client that sustained a direct blow to the knee 
2 days ago. The x-ray in the emergency room was negative for a fracture. The patient is concerned about 
increased swelling over their “kneecap.” The therapist's initial assessment is consistent with traumatic pre- 
patellar bursitis. Which of the following would be of MOST BENEFIT to treat this condition? 


Choices: 


1. 20 minutes of cryotherapy, every 2-3 hours, for 3 continuous days. 
2. 30 minutes of cryotherapy, twice a day, for 3 continuous days. 

3. 1 MHz 20% pulsed ultrasound for 8 minutes three times a week. 
4. 3 MHz 20% pulsed ultrasound for 8 minutes three times a week. 


Teaching Points 


Correct Answer: 1 


This is an acute inflammatory condition. Cryotherapy is used to limit or reduce edema formation in 

acute situations. It should be applied as soon as possible and multiple times a day during the acute cyde. 
Under normal circumstances consistent vasoconstriction due to cryoth l A b ut 20 minute 
during the cooling cycle, which is why periods o Roe ee URAA 


f cooling longer than 20 minutes are not recommend 
Incorrect Choices: 


Thirty minutes of cryotherapy 


hunting response. The huntin 


is longer than the recommende 
g response i 


l è ora 3 
anor: z 15-20 minutes and has the potenti 

; Ps 5 menon when tissue o cold O 

sist too long, resulting in reflexive vasodilation. Additionally, icing tw ee get ae ‘ent to com 
trol OF prevent acute traumatic edema. Ultrasound is not rec aaa Cy A 

three times a week of any modality is ins > 


: mmended to limit edema formation, ™ 
ufficient to control a $ 


cute edema. 
Type of Reasoning: Inductive 


For this question, the test-tak 
se -taker must use clinical jud buf 
sitis treatment in or arr judgment and knowle ic prepatellat © 
case, the most eens y ; TRR, conclusion. This requires She ee skill. Fot a 
A: atment is 20 minutes of cryothera ingoni i 
incorrectly, review treatment info aina ko Py, every 2-3 hours, for 3 conti 


traumatic prepatellar bursitis. 
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Cardiovascular/Pulmonary | Interventions 


A patient is recovering from open heart surgery (ste 
es Pie" i motomy and i 
the patien l y coronary arte ass). The PT is 
oe aie are a : s con exercise program at 7 weeks Poilis, Vato should be 
follo eg 8 Ot moderate to heavy weights during resistance training? 


Choices: 

1. Should include upper body exercises only. 

2. Is contraindicated during the first 2 months. 

3. Should be based on 60%-80%, one repetition maximum initially. 
4, Can be included if resistance training is once a week. : 


Teaching Points 


Correct Answer: 2 
Resistive training after cardiothoracic surgery is restricted to 5 to 8 pounds for the first 5 to 7 weeks. 
Moderate to heavy resistance exercises are contraindicated. 


Incorrect Choices: 

Resistance training can begin 5 weeks postsurgery, including 4 weeks of consistent participation in a super- 
vised cardiac rehabilitation endurance training program. Once cleared, initial loads for the upper body 
should be 30%-40%, one repetition max, and 50%-60% for hips and legs. (Source: ACSM Guidelines for 


Exercise Testing and Prescription) 


Type of Reasoning: Deductive 
One must recall the guidelines for cardiac exercise post-CABG in order to arrive at a correct conclusion. 


This requires recall of factual guidelines, which is a deductive reasoning skill. For this question, the key 
words are “7 weeks postsurgery,” which should draw one to conclude that resistance training with mod- 
erate to heavy weights should be avoided during the first 3 months. If this question was answered incor- 


rectly, review cardiac exercise guidelines, especially post-CABG. 


Ci evaluation, Diagnosis 
Cardiovascular/Pulmonary | Evaluation, Ragno: 
2 agonist (sympathomimetic), albuterol (Ventolin). What is the 


À patient with asthma is taking a beta-4 â 
MOST important effect of this medication: 


Choices: 
l. Increases airway resistance and 


2. Reduces airway resistance by reducing Ua 
* an 
Increases heart rate (HR) and BP = high blood pressure 


4. Reduces bronchial constriction an 


decreases secretion production. 


nchoconstriction. | aa 
e a training effect during aerobic activity. 
(BP) that accompanies exercise. 


Teaching Points 
Correct Answer: 2 that mimic the effects of stimulation of body organs and structures 
ymMpathomimetics are a class of drugs (Ventolin) has the primary action of reducing airway resis- 


by the sympathetic nervous system. Albutero 
ce by a decrease in bronchospasm. 
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Incorrect Choices: 
o effect on the volume or consistency of airway secret; 


Albuterol decreases airway resistance and has no © the bronchiole smooth muscle. It may a] 
i buterol are on £2 receptors in the Dit ' so have an 
peda boii > speach cardiovascular adverse reactions of increased BP and tachycardia. Thess 


Pee ‘se parameters at lower exercise workloads 
adverse effects can result in a patient monitoring exercise P and redu. 
ing aerobic training effects. 
Type of Reasoning: Inferential 


This question, while requiring knowledge of th 
requires one to determine the MOST important e 


e effects and side effects of medication (a deductive skill 
ffects (not adverse effects). Therefore, this question util 


inferential reasoning, in which the test-taker must draw conclusions based on the information presented 
determine what is most important, which encourages inferential deductive reasoning. If this question wag 


answered incorrectly, refer to information on sympathomimetic medications. 


Q 


Lymphatic | Interventions A 


A patient who sustained a crush injury of the shoulder and upper arm has successfully completed a course 
of rehabilitation and is about to return to work as a painter. The patient now complains of frequent ach- 
ing and pain in the axilla. The therapist is concerned that the patient is at risk for the development of 
lymphedema. The patient is active in team and individual sports. What is the BEST recreational activity for 
the patient to consider? 


Choices: 
1. Softball. 
2. Cycling. 
3. Bowling. 
4. Jogging. 


Teaching Points 


Correct Answer: 2 


The best choice is cycling, which does not involve the stren 


: uous movements of the upper extremities that 
are required to perform the other activities. se 


Incorrect Choices: 


Softball, bowling, and jogging are high-risk activities for pati ecause of 
patients with suspected lymphedema b 

the strenuous nature and the frequent, sometimes aggressive rotational Ean of the upper . 

ties. Softball and bowling require batting the ball and throwing from an over- or underhand position 


with the potential for high centrifugal force ie: 
oping lymphedema because of the i s. Jogging is also not recommended for those at risk for d 


rces placed on the upper extremity during arm carriage. 


Type of Reasoning: Evaluative 


. À ional activitie : ivity that 
is best for S presented and determine the acti 
or a patient who is at risk for lymphedema. This requires evaluative reasoning skill, where one 


weighs the merits of each of the o i 
ptions to determine which one i ; ing is the 
s best. For this case, cycling at risk 1° 


activity. If answered incorrectly, review | ‘aod: 
lymphedema. Á ymphedema guidelines, especially activities for patients 


E 
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Musculoskeletal | Interventions 


A seals sbeebs sk patient is walking with a backward trunk lean with full weight on the right leg. 
ibe propie? ares great difficulty going up ramps. What is the BEST intervention to remediate 


Choices: 
1, Strengthen hip extensors through bridging. 


2. Stretch hip abductors through sidelying positioning. 
3, Strengthen knee extensors with weights, using 80%, one repetition maximum. 
4. Stretch hip flexors through prone-lying positioning. 


Teaching Points 


Correct Answer: 1 
Backward trunk lean (gluteus maximus gait) is the result of a weak gluteus maximus. It causes increased 
difficulty going up stairs or ramps. Functional training exercises such as bridging are indicated. 


Incorrect Choices: 

The patient is able to perform a backward trunk lean in standing, indicating adequate range in hip flexors. 
Ability to take full weight on the limb without knee buckling indicates adequate strength of knee exten- 
sors. Tightness in hip abductors is rare and would result in the posture (lateral lean) being maintained 


during all phases of gait. 


Type of Reasoning: Inferential 
In this question, the test-taker must determine the cause of a backward trunk lean and difficulty ascending 


ramps and which muscle groups require strengthening. This type of question requires one to make infer- 
ences or draw conclusions from the evidence presented in order to make a clinical decision. If this ques- 


tion was answered incorrectly, review knowledge of gait deviations and their causes. 


Integumentary | Examination oN ee n ia 
char secondary to a full-thickness burn. What is the antibacterial agent 


| for this type of burn? 


A patient has developed a thick es 
MOST effective for infection contro 


Choices: 

l. Sulfamylon. 

2. Nitrofurazone. 
3. Panafil. 

4. Silver nitrate. 


Teaching Points 


Correct Answer: 1 
Sulfamylon penetrates through eschar and provides antibacterial control. 
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Incorrect Choices: 


Silver nitrate and nitrofurazone are superficial agents that attack surface organisms. Panafil is a keratolytic 
enzyme used for selective debridement. 


Type of Reasoning: Analytical 


This question requires recall of the properties of each agent in antibacterial control and then determination 
of which one would MOST effectively promote infection control. Therefore, the test-taker must an 


clusion. If this question was aea 
agent and rely on knowledge of these agents to arrive at the correct conclusion. question was answered 
incorrectly, review information on agents used after burns. 


Neuromuscular | Evaluation, Diagnosis 


An elderly person has lost significant functional vision over the past 4 years and complains of blurred 
vision and difficulty reading. The patient frequently mistakes images directly in front of them, espe- 
cially in bright light. When walking across a room, the patient is able to locate items in the environment 
using peripheral vision when items are located to both sides. Based on these findings, what is the visual 
condition this patient is MOST likely experiencing? 

Choices: 

1. Glaucoma. 

2. Cataracts. 


3. Homonymous hemianopsia. 
4. Bitemporal hemianopsia. 


Teaching Points 
Correct Answer: 2 
Cataracts, which cause a clouding of the lens, result in a gradual loss of vision; central vision is lost first 
then peripheral. 


Incorrect Choices: 


Glaucoma produces the reverse symptoms: loss of peripheral vision occurs first, then central vision, p1 


gressing to total blindness. Hemianopsia is a field defect in both eyes that often occurs following st! 
There was no mention of cerebrovascular accident (CVA) in the question 


Type of Reasoning: Analytical 


quire analysis of th ust make a determination of the most likely S 
: ; ; ; ysıs ot the meaning of i i utilizes 
analyti cal reasoning skill. If this question was answered inco g of information presented that 
associated with aging. 


ats 
trectly, refer to information on visual def 
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sage re rah hao Carpal muna ene mbness and tingling in the thumb, index finger, and middle 
corroborate this diagnosis? me 1s suspected. What is the BEST physical examination item to 


Choices: 

1. Allen's test. 

2, Finkelstein’s test. 

3, Semmes-Weinstein monofilament testing. 
4, Watson (scaphoid shift) test. 


Teaching Points 


Correct Answer: 3 

There is strong evidence to support the utilization of Semmes-Weinstein monofilament testing in patients 
with suspected CTS (see Box 2-3). Clinicians should assess the middle finger using a 2.83 or 3.22 monofila- 
ment as threshold normal for light-touch sensation and static 2-point discrimination. In patients with sus- 
pected moderate to severe CTS, clinicians should assess the thumb or index finger with a 3.22 monofilament 


as threshold for normal. 


Incorrect Choices: 
Allen’s test is a measure of arterial blood flow to the palm and hand. A positive Finkelstein’s test is diagnostic 


of de Quervain’s tenosynovitis. The Watson test is used to diagnose carpal bone (scaphoid) instability. 


Type of Reasoning: Inductive 
For this question, the test-taker must utilize clinical judgment to determine a best course of action for a 


patient with suspected carpal tunnel syndrome. This requires inductive reasoning skill, where one must draw 
upon clinical judgment to draw correct conclusions. For this case, it is BEST to choose Semmes-Weinstein 
monofilament testing. If answered incorrectly, review Semmes-Weinstein monofilament testing information. 


R 


Neuromuscular | Interventions 


derate spasticity in the left upper extremi 
Rie à o and demonstrates mo erate ty 
Pies incurred a right CVA 1 pcs major problem at this time is a lack of voluntary movement con- 
i ee Rae mpage with 1⁄4 inch subluxation of the shoulder. What initial treatment activ- 
_ +here is minimal active mo ’ 
lty is the BEST choice for this patient? 


bow and shoulder flexed to 90°. 


: ded el 
We weight shifting. 


ain i ction 
ting, left active shoulder protra his 
3, ‘tting, weight-bearing on extended left upper extremity 
4 Uadruped, rocking from side to side 
PNE D2 flexion pattern, left upper extremity: 


776 


Examination B 


Teaching Points 


Correct Answer: 2 ae 
Sitting, weight-bearing, and rocking on an extended left upper Saale ie ve decrease the flexor 2 
It also provides joint compression (approximation) at the shoulder, which will help maintain shoulder Posi. 


tion and stimulate stabilizing muscles. 


Incorrect Choices: 
Quadruped is too strenuous for this patient at this time (maximum weight-bearing on a weak, unstable 


upper extremity). The other two activities demand more voluntary control than this patient currently 
demonstrates. 


Type of Reasoning: Inductive 

The test-taker must make a determination of where the patient is currently functioning and match this 
knowledge to what the patient could most likely tolerate and achieve success in during interventions, Ip this 
situation, the patient would benefit the most from weight-bearing activities through the affected extremity 
with weight shifting. Questions such as these require clinical judgment, which is an inductive reasoning skill. 


Musculoskeletal | Examination 


An athlete sustains a twisting injury of the knee while playing basketball. The physical therapist suspects a 
meniscus injury. What is the BEST choice of special tests to confirm this diagnosis? 


Choices: 

1. Lachman and anterior drawer tests. 

2. Joint line tenderness and Thessaly test. 
3. Noble compression and Ely’s tests. 

4. Varus and valgus stress tests. 


Teaching Points 


Correct Answer: 2 
™ question describes a common mechanism of injury for a meniscus tear. The Clinical Practice Guide 
or meniscus injuries recommends utilization of the Thessaly and McMu The com” 
. ts Iray tests (see Box 2-8). . 
nation of a positive Thessaly or McMurray test, along with palpable joint line maa yields g0 = 
nostic utility for ruling in a meniscal tear (high specificity and positive likelihood ratio values). 


Incorrect Choices: 


The Lachman and anterior drawer tests are utilized to assess the integrity of the ACL. The Noble co™ pe 
sion test is used for the diagnosis of iliotibial band friction syndrome, and Ely’s test is used to identi 3 
4 ili 


femoris muscle tightness. Varus and v 
al ity 
the knee joint. BUS stress tests are used to assess the medial and lateral stab 


Type of Reasoning: Deductive ual 
For this question, one must recall the tes 
ate Fe ts that a ; > “for jo 
recall of guidelines, which is a deducting eee n R to confirm a meniscus injury. TPIS e fot P he 
- 8 or this case, the therapist should and 
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Musculoskeletal | Examination 


The therapist in the photograph is testing which muscle? 


-o PORE, T a 
e E 
è ae, > > 
\ a are at 


Choices: 

1. Upper trapezius. 
2. Middle deltoid. 
3. Supraspinatus. 
4. Anterior deltoid. 


Teaching Points 


Correct Answer: 3 
The muscle being tested is the supraspinatus. The empty-can position puts the supraspinatus muscle in its 


most effective position for contraction. Weakness may be a result of inflammation, neuropathy of the supra- 


scapular nerve, or a tendon tear. 


Incorrect Choices: 
The muscle test for the anterior deltoid would have the humerus and forearm in neutral rather than internal 


rotation of the humerus and pronation of the forearm shown in the picture. The muscle test for the middle 
deltoid would have the shoulder in abduction to 90°. The muscle test for the upper trapezius is the shoulder 


shrug. 


e of Reasoning: Analytical 
Typ oning pit ting of the supraspinatus to arrive at the 


tes 
In this situation, the test-taker must recall knowledge of muscle i 
correct nnan Whereas recall of muscle testing positions and procedures can be simple recall, the pic- 


ture utilizes analysis of information coupled with recall, which becomes an analytical skill. If this question 
was answered incorrectly, refer to information on special tests of the shoulder complex. 


n “TR NE E Ag Na T 
y 


Neuromuscular | Examination —————— 

Ae A ote A aho sustained a direct blow to the head while playing soccer 
É ination items is BEST for assessing the level of consciousness and 
i tic brain injury (TBI) in this individual? 


E e T pa 


5 physical therapist is screening an indi 
hours ago. Which of the following exa 
“tity of the potential concussion/trauma 


Choices. 
‘Glasgow C 
oma Scale. ee joning. 
' ~Uration of post-traumatic amnesia. 5S 
` -uration of the alteration of consciousae™ 
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Teaching Points 


Correct Answer: 1 

The Glasgow Coma Scale (GCS) is commonly used to 3 
severity of TBI (see Chapter 3 and Table 3-15). Specifically, 
immediate emergency evaluation. 


acutely assess patient's level of consciousness An 
a <13 GCS score 2 hours after injury requires 


Incorrect Choices: ee ded f Pyare 

The Rancho Los Amigos Levels of Cognitive Functioning 1s recommended Or va p bean and rehabili 
tation settings for patients recovering from moderate to severe traumatic injury (see able 3-17) but is not 
indicated in acute concussion assessment. The duration of post-traumatic amnesia (1-7 days = moderate 
TBI; >7 days = severe TBI) and alteration of consciousness (>24 hours = moderate/severe TBI) are also help. 
ful in determining the severity of TBI, but this patient's injury only happened 3 hours ago. 


Type of Reasoning: Deductive 

For this question, one must recall the features of each of the presented examination items and determine the 
exam that will best assess the level of consciousness and severity of a potential concussion/TBI. This necessi- 
tates the recall of factual information, which is a deductive reasoning skill. For this scenario, the GCS is best 
Review examinations for concussions and TBI, especially the GCS, if answered incorrectly. 
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Musculoskeletal | Examination | 


A patient is referred to physical therapy after an antero-inferior dislocation of the right shoulder. What 
positive examination finding on the involved side is expected as a result of this dislocation? 


Choices: 

1. Weak rhomboids. 

2. Positive drop arm test. 
3. Positive Neer’s test. 

4, Weak deltoids. 


Teaching Points 


Correct Answer: 4 


Because of the anatomical position of the axillary nerve 


1 3 . : Jocatio# 
at the glenohumeral joint, it can be damaged by an antero-inferior dis 


This may result in weak deltoids. 


Incorrect Choices: 


ervated by the dorsal sca 


medial and posterior to the shoulder joint, pular nerve. Anatomically, the dorsal scapular ® 
Type of Reasoning: Analytical 
This question requires one to recall pa 
be admini ; musculoskeletal anatom ious tests th aft 
3% A oeh mine dysfunction in the shoulder. Par a ae see ia s E 
shoulder stability. Th etermine anterior shoulder dislocation, and rho a id me: H la a role in ef" 
Ta - through analysis of the information mboids do not play de that 

s are the Presented, the test-taker should condu 


most likely result of the dislocation. 
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Nonsystem | Research 


A physical therapist is analyzing data as art of 
interaction effect between the two independent oA team. The th 


formed to investigate the interaction. If the therapist 
level when performing the multiple comparison test 


bl erapist finds a statistically significant 

es. A post-hoc multiple comparison tests is then per- 
does not use a correction formula to adjust the alpha 
S, which statistical error may occur? 


Choices: 
1. Sampling error. 


2. Type | error. 
3. Residual error. 


4. Type II error. 
Teaching Points 


Correct Answer: 2 

A Type I error occurs when the conclusion is made that a difference between groups exists when no differ- 
ence actually exists (a difference is observed in the average scores of the sample groups, when there is no 
difference between groups in the population). When multiple comparisons of the same data are made in 

a research study, the alpha level (which is the level of acceptable risk for making a Type I error) must be 
adjusted to account for the multiple comparisons. Several formulas exist to calculate the alpha level based on 


the number of comparisons being made. 


Incorrect Choices: 
Sampling error is the natural variation in the mean score of a sample with respect to the mean of the popula- 


tion. Residual error is the difference between individual scores and the predicted score of the dependent vari- 


able based on the score of the independent variable. Type II error is defined as stating there is no difference 
(no difference is observed in the average scores of the sample 


between groups when a real difference exists ; 
s in the population). 


groups, when there is a difference between group score 


e of reasoning: Deductive ie ; 
E thi ; A test-taker must recall research guidelines and statistical errors in order to determine 
is question, the a uires deductive reasoning skill, where factual guidelines help the test taker to 
a correct conclusion. This req described is a Type 1 error. If answered incorrectly, 


; is Si i error 
draw a reasonable conclusion. For this soy a 
review statistical guidelines, especially statistica 


S ee Ae wore ane gah iar PW gi SAS INES Sie BRE > 
X S eas) i ee ing J N RE serah ca page ie en Fads Seniesa ee tiie ae Tee E : a = 
Neuromuscular | Examinar ae 
rer nena ome (four in the past 2 months with minor injury) is 


of falls in the h Which test is the BEST to evaluate gait, strength, and 


An elderly individual with a history It of these falls. 


referred to physical therapy as a resu 
ynamic postural stability/ balance? 


Choices: 

k. 30-Second Chair Stand. 
‘Stops Walking While Talking. 
F Our Square Step Test. 

‘Timed Up & Go. 
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Teaching Points 


Correct Answer: 4 ; 

i luate gait, strength, and dynamic postural stak: 
The Timed Up & Go (TUG) test is the best choice to eva stabi 
balance. It Aes standing up and sitting down from a chair (lower extremity extensor strength), val 
3 meters, and turning. 


Incorrect Choices: 

All other tests can be used to assess balance but do not examine the three stated components equally wel] r 
the TUG. The 30-Second Chair Stand involves sit-to-stand-to-sit transitions (assesses lower extremi Strength 
and endurance). The Stops Walking While Talking involves talking while walking (dual-tasking). The Foy, 
Square Step Test involves timed stepping in all directions. 


Type of Reasoning: Inductive 


This question requires one to utilize clinical judgment in order to determine the BEST test to evaluate gait, 
strength, and balance. Questions of this nature often necessitate inductive reasoning skill, where clinical 


judgment is paramount to arriving at a correct conclusion. For this scenario, the TUG test is the best choice 
Review the TUG test if answered incorrectly (see Table 3-11). 


oy 


Neuromuscular | Interventions 


A patient with amyotrophic lateral sclerosis is referred for physical therapy. The patient has mild to moder- 


ate weakness (2/5 to 4] 5 MMT) and fasciculations in various muscles below the knees and in the right han 
Which of the following is the BEST choice for initial intervention strategies for this patient? 


Choices: 


1. Breathing exercises, full body stretching, and rolling activities to avoid overexertion. 


2. Functional training activities with assistive devices as needed to support independence 
3. Daily progressive resistance exercise for all muscle groups. 


4. Transfer training and wheelchair use to avoid overexertion 


Teaching Points 
Correct Answer: 2 


Patients with ALS who have mode i , 

rate weakness in variou i ; ities will 
; nae smu wil 
require assistive devices/bracing to maintain inde scles in the distal lower extremiu i 


e ; , 
should focus on functional activities, pendence. Strengthening and range of motion 7, 


be overworked. Additionally, use of niet hess = ee ofS masa poncio ie sho endent 
while avoiding fatigue. evice and bracing can assist in maintaining inde 


Incorrect Choices: 


patients in the later or end stage of ALS. Daily P gehat 
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Type of Reasoning: Inductive 


This question requires one to draw ini 

This requires inductive reasoning sah clinical knowledge in order to determine a best course of action. 

functional training activities with assist us situation, the BEST initial intervention strategies would be 
ee : Ive devices as needed to support independence. If answered incor- 


Cardiovascular/Pulmonary | Evaluation, Diagnosis 


papri basta en at 27 weeks gestation with infant respiratory distress syndrome is referred for a phys- 
ical therapy - Nursing reports that the child “desaturates to 84% with handling” and has minimal 
secretions at present. What is the therapist's BEST course of action? 


Choices: 
1. Provide suggestions to nursing for positioning for optimal motor development. 


2. Put the PT consult on hold because the child is too ill to tolerate exercise. 
3. Delegate to a physical therapy assistant (PTA) a maintenance program of manual techniques for secretion 


clearance. 
4. Perform manual techniques for secretion clearance, 2-4 hours daily, to maintain airway patency. 


Teaching Points 


Correct Answer: 1 
Excessive handling of a premature infant can cause oxygen desaturation. It is in the best interests of the 


infant to limit the number of handlers. The PT's role should be to assist nursing in developing positioning 


schedules, positions for feeding, infant stimulation activities, etc. 


Incorrect Choices: 
t would necessitate the PT or PTA to be a direct caregiver to 


At present, there is little information provided tha 
this child. 


Type of Reasoning: Inductive 

The test-taker must utilize clinical ag pea a 
tice to arrive at the correct conclusion. “n Sch, 
clinical judgment is utilized. If this question was answered i i 
practice, 


pled with knowledge of neonatology physical therapy prac- 
inductive reasoning skills whenever diagnostic thinking or 
refer to information on neonatology 


Musculoskeletal | Evalu 


rn ee A ee 
‘eae while skiing. The orthopedist found a positive McMurray’s 
t has been referred to physical therapy for conservative 


the left knee 
rvention for the subacute phase of rehabilitation? 


A patient sustained a valgus stress tO E the patien 
‘st and a positive Lachman’s stress test. S BEST inte 
Management of this problem. What Is 
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ices; i inhibit anterior translation of th 
atai exercises of the hip extensors and hamstrings to 1n e femur on é 


2. acs aia functional strengthening of the quadriceps femo 
terminal knee extension. 

3. Closed-chain functional strengthening of the quadri 
terminal knee extension. 

4. Open-chain strengthening of the 
tibia on the femur. 


ris and hamstrings, emphasizing regaining 
ceps femoris and hip abductors to promote regaining 


quadriceps femoris and hip adductors to inhibit anterior translation of th 


Teaching Points 


Correct Answer: 2 | l 
The evaluation is suggestive of an unhappy triad injury. Closed-chain exercises are emphasized during the 
subacute phase to enhance functional control of the muscles surrounding the knee. Terminal extension 
must be achieved during this stage if normal function is to occur. 


Incorrect Choices: 

Open-chain exercise does not promote regaining functional control for the muscle surrounding the knee. 
Focus on the hip abductors (rather than the hamstrings) will not promote regaining functional control ofthe 
knee joint. 


Type of Reasoning: Analytical 
The test-taker must have knowledge of the patient's exact deficits and appropriate interventions in order to 
make the correct decision in this case. This requires knowledge of McMurray’s test, Lachman’s test, and reha- 


bilitation strategies after an unhappy triad injury. In this type of question, the meaning of the information 
presented is analyzed to make the appropriate decision. 


Lymphatic | Evaluation, Diagnosis = 


A physical therapist examines a patient with secondary lymphedema of the upper extremity following a m3 
tectomy. The patient reports that there has been a recent increase in swelling of the upper extremity whi 
does not resolve overnight or with elevation of the limb. No atrophic changes (skin discoloration and fibro 
skin folds) are present. Which stage of lymphedema is characterized by this clinical presentation? 


Choices: 
1. Stage 0. 
2. Stage I. 
3. Stage II. 
4. Stage III. 


Teaching Points 


Correct Answer: 3 
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correct Choices: 


cot yet evident. In Stage I pitting edema is pres 
, normal size in the morning but swelling incre 
elephantiasis. Severe nonpitting fibrotic edema 
discoloration, hardening of dermal tissue). The 


patient. 


ases with activity, heat, and humidity. Stage III is also called 
's present along with atrophic changes (deep skin folds, 
se changes may limit mobility of the affected limb and the 


Type of Reasoning: Analytical 


for this question, the test-taker must analyze the presenting symptoms and match them to a stage of 
lymphedema. Questions that require one to consider pieces of information to draw reasonable conclusions 
require analytical reasoning skill. For this case, the symptoms are consistent with Stage II lymphedema. If 
answered incorrectly, review stages of lymphedema, especially clinical presentation of Stage II. 


o° 


Nonsystem | Safety and Protection 


During a therapy session, a patient with a past history of seizures and traumatic brain injury loses con- 
sciousness and presents with tonic-clonic movements involving all four extremities. The seizure lasts about 
4 minutes before the patient slowly becomes responsive. What is the therapist's BEST immediate course of 


action? 


Choices: 

1. Position the patient in supine with head supported and wait out the seizure. 
2. Wrap the limbs in a sheet to prevent self-harm and position in sidelying. 

3. Position the patient in sidelying with the mouth pointing to the ground. 

4. Initiate rescue breathing and seek emergency medical assistance. 


Teaching Points 


Correct Answer: 3 

This is an emergency situation. To ensure 
lying with the mouth pointing toward the 
restrictive clothing and removing potentia 


an open airway and prevent aspiration, position the patient in side- 
ground. The patient should be protected from injury by loosening 
lly harmful nearby objects. 


Incorrect Choi 
oices: | 
Supine position can be life-threatening if the tongue falls backward to restrict the airway. The patient should 
not be restrained as this may increase the likelihood of injury or agitation. Rescue breathing is not indicated 
uring an active seizure. Emergency care (EMS) is required if the patient has no known history of seizures, if 
€ seizure lasts 5 minutes or longer, or if status epilepticus occurs. 


Type of Rea ing: Evaluative FASE 
ines soning: Eva to make a value judgment of the most appropriate initial course of action in a 
fatment ms, hate this vane, the BALLETS SOPs ODEO ee Emergency. The therapist should first 
ition i ation. In are ; kihe mouth pointing downward to open the airway and prevent aspira- 
tion, If thie heer in as pds! incorrectly, refer to safety and protection guidelines for patients with sei- 
; stion is a 
e disorders. 
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Examination B 


o% 


Nonsystem | Safety and Protection E a 
A cyclist has fallen and dislocated the right shoulder during a race Seen PA ie hee Oe 
medical support. While waiting for the physician to en at EAE E rae pba Safe to Thy 
the injury on-site the patient begins to become agitated, comp as a eand Bray, y: 
signs eet changed since the patient's arrival with increased pulse and respiratory rate and decreased bi oul 
pressure. What is the BEST action to take? 


Choices: 

1. Provide sips of cold fluids. 

2. Place the patient in supine and elevate the legs. 

3. Place the patient in sitting with the head between the knees. 

4. Place the patient sidelying on his left side and protect the right shoulder. 


Teaching Points 


Correct Answer: 2 
This patient presentation is consistent with shock. The proper positioning is in supine with the legs elevated 
Incorrect Choices: 


Food and drink should never be provided to a patient experiencing symptoms of shock. If the patient von- 
ited or lost consciousness, it would be appropriate to move them into sidelying to assist with maintaining 


an open airway. Patients who are experiencing vasovagal syncope may also get relief by putting their heads 
between their knees, but this position is not recommended for patients with shock. 


Type of Reasoning: Evaluative 


This question requires the test-taker to evaluate the potential courses of action and then determine which 
action will best remedy the symptoms, based on recognition of the symptoms that are consistent with shod 
This requires evaluative reasoning skill. For this scenario, it is best to place the patient in supine and elevate 
the legs to remedy the symptoms. If answered incorrectly, review first aid and treatment guidelines for sh 


oS 


ea hea AT 
c= ot 


A patient has a right pleural effusion postoperatively after a right lower lobe wedge resection. Which physi 
therapy treatment would be MOST effective for this patient to complete three times per day? 
Choices: 


1. Acapella in postural drainage positions, 10-15 b 
» 10- reaths each sessio 
2, Segmental breathing while positioned in sitti rs d 
mic tin fachs . ; er day: 
3. Autogenic drainage, repeating steps as needa SRV ELSETIO 10 minusga, Gaye Tea 
4. Percussion and shaking, 5 minutes per lobe, in prone and head of bed flat 


Teaching Points 


Correct Answer: 2 


Breathing will help to increase aerat; i posi 
t i angi 
will help to aerate different aS tienes tentially collapsed areas of the lungs. Ch ; 
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incorrect Choices: 
ices target airway clear 
| other choices y ance. The secretions are | ; | 
ocated between arietal and visceral pleura, 
not in the airways. Therefore, these techniques will be ineffective een the p 


e of Reasoning: Inductive 
This Rep ERE ere to recall the most effective treatment approaches for patients with pleu- 
ral SeA aa ae See ar This necessitates clinical judgment, which is an inductive reasoning 
skill. ie Sey Pi me a epee segmental breathing while positioned in sitting and left side- 
ing, tee ay. lf answered incorrectly, review ent guidelines for pleural effu- 
jon and lung aeration approaches. ie pe tine j 


oS 


Neuromuscular | Examination — 


A patient is referred to physical therapy for functional gait difficulties. The patient is unable to take a normal 
step and drags the left foot. Examination reveals muscle weakness with fasciculations in the left lower leg. 
What other signs and symptoms will this patient most likely exhibit? 


Choices: 

1. Decreased tone and hyporeflexia. 

2. Muscle spasms and positive Babinski. 
3. Increased tone and hyperreflexia. 

4. Dyssynergia and timing deficits. 


Teaching Points 


Correct Answer: 1 
Muscle weakness with fasciculations is symptomatic of a lower motor neuron (LMN) lesion. Other signs and 
symptoms of a LMN lesion include hypotonia or flaccidity, hyporeflexia, or absent reflexes and neurogenic 


atrophy. 


Incorrect Choices: l 
The other choices are all signs and symptoms of upper motor neuron (UMN) lesions. 


Type of Reasoning: Inductive 
This question requires the test-taker to determine a best course of action based on signs and symptoms pre- 
sented. This necessitates clinical judgment, which is an inductive reasoning skill. In this situation, the thera- 
Pist should also examine for decreased tone and hyporeflexia. If answered incorrectly, review information on 
ower motor neuron lesions (see Table 3-5). 
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Metabolic/Endocrine | Interventions — 


An elderly patient with hyperthyroidism is referred to physical therapy par he a = of Prolonged beg Fs 
rest. What should the therapist be alert for when monitoring exercise of this patient: 


Choices: 

1. Decreased heart rate and blood pressure. 
2. Tachycardia and dyspnea. 

3. Muscle weakness and joint pain. 

4. Arrhythmias and bradycardia. 


Teaching Points 


Correct Answer: 2 


Hyperthyroidism is a hypermetabolic state and is associated with exercise intolerance and impaired 
cardiopulmonary function. Symptoms include dyspnea, fatigue, tachycardia, and arrhythmia. In older 


people there is increased risk of aggravating preexisting heart disease (e.g., atrial fibrillation, angina, and 
myocardial infarction). 


Incorrect Choices: 

Heart rate is increased during exercise in hyperthyroidism. Muscle weakness (typically proximal) and fatigue 
are present while increased joint pain is not characteristic. Tachycardia, not bradycardia, is seen. 

Type of Reasoning: Inferential 


This question provides a diagnosis and the test-taker must determine the likely risk factors for it. This 
requires inferential reasoning skill, in which one determines what is most likely to be true of a diagnosis. 


For this case, the risk factors include tachycardia and dyspnea. Review risk factors for hyperthyroidism if 
answered incorrectly. 


Ə 


Nonsystem | Therapeutic Modalities 5 


A patient strained the lower back muscles 3 weeks a 
the therapist identifies bilateral muscle s 
to help reduce pain and spasm. What is 


go, and now complains of pain (6/10). Upon examinat 
pasm from T10-L4. The therapist elects to apply interferential 
the BEST electrode configuration in this case? 


Choices: 


1. Four electrodes, with current flow perpendicular to the spinal column 


2. Two electrodes, with current flow perpendicular to the spinal column 
3. Four electrodes, with current flow diagonal to the spinal column 
4. Two electrodes, with current flow parallel to the spinal column 


Teaching Points 


Correct Answer: 3 
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Incorrect Choices: 
Se enw talitat aaa are : needed to create interferential current. None of the other electrode 
configur w of current diagonal to the spinal column, which would cause the frequen- 


cies to intersect. 


Type of Reasoning: Deductive 


This question hee ais nse of factual information related to the protocol for electrode placement 
eae 6 PEET current. The test-taker must refer to this knowledge to understand that four 
electrodes wi ent Howing diagonal to the spinal column are best for treating the patient's 


symptoms. 


Neuromuscular | Evaluation, Diagnosis 


An infant is diagnosed with Erb’s paralysis (brachial plexus injury). What would the physical therapy exami- 
nation of this infant MOST LIKELY reveal? 


Choices: 
1. Involvement of muscles innervated by C5-C6 nerve roots. 


2. Involvement of muscles innervated by C4-C8 nerve roots. 
3. Involvement of muscles innervated by C7—C8 nerve roots. 
4. Involvement of muscles innervated by C8-T1 nerve roots. 


Teaching Points 


Correct Answer: 1 
Erb’s paralysis is a brachial plexus injury involving the upper trunk C5-C6 nerves with paralysis of the 


shoulder and elbow muscles, commonly involving the suprascapular, musculocutaneous, and axillary 
nerves. The limb is held in a position of adduction, forearm pronation, and wrist and finger flexion 


(waiter’s tip position). 

Incorrect Choices: id isoina fected- KI ke’ 

Erb's re _C6, so other options would not fit spinal nerves affected. Klumpke’s paralysis is a 
paralysis involves C5 trunk, C8 and T1 nerves, and muscles of the forearm and hand. 


brachial plexus injury involving the lower 


Type of Reasoning: Inferential Bc 
This question requires one to recall the typical presentation of Erb’s eels Sy in order to arrive at a correct 
conclusion. Questions that provide a diagnosis and the test-taker at hti the likely symptoms 
often necessitate inferential reasoning skill. For this case, one pe expect the examination to reveal 
involvement of muscles innervated by C5-C6 nerves and et afte ata i flexion, and fin- 
Ber flexion/ adduction/abduction. Review Erb's paralysis, including involvement o muscles if answered 
‘correctly. 
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Musculoskeletal | Interventions 


f low back pain over the past 10 years. The... 
i rienced increasing frequency O i le Patien 
A Sears os pat = aN ammatory drugs ( NSAIDs) help to relieve pd ee but there ig alway 
states that no nin. The patient reports significant stiffness in the morning t x p : by NOON after ey, 
ODIDA VA RIAS Pain is exacerbated with frequent lifting and copter’. activities, as Well as sitting for lng 
periods. What should the physical therapy plan of care emphasize: 


tetera to reduce pain, postural reeducation, and dynamic stabilization exercises. 
2. Postural reeducation, soft tissue mobilization, and dynamic stabilization. l 

3, Modalities to reduce pain, joint mobilization, and lumbar extension exercises. 

4. Joint mobilization, soft tissue mobilization, and flexion exercises. 


Teaching Points 


Correct Answer: 2 


This is a long-term degenerative and postural dysfunction that is manageable with medication and proper 
physical activity. Therefore, the most effective use of treatment time should emphasize regaining normal po 
tural alignment and functional ADLs. See Box 2-16 for the Low Back Pain Clinical Practice Guideline. 


Incorrect Choices: 


Whereas modalities and mobilization can relieve acute pain, this is a chronic problem that demands 
choices appropriate for long-term management of the problem. 


Type of Reasoning: Inferential 


One must consider all of the patient's symptoms and determine what the likely cause(s) of the symptomsis - 
(are) in order to make an appropriate decision for intervention. This requires the use of inferential reason- 
ing, in which decisions are made after drawing conclusions from the evidence presented. 


Musculoskeletal | Evaluation, Diagnosis _ 


A patient is referred to the physical therapy clinic following a recent motor vehicle accident in which they 
sustained a whiplash injury, Initial imaging studies (plain radiographs and a CT ruled out a fracture 
The patient complains of intermittent and variable symptoms, includin iis i a i iness ion 
headaches, and limited range of motion in all planes. Which pathol oe ease a findings 
this patient? 08y. MOST likely ciplatai A 
Choices: 

1. Cervical radiculopathy. 

2. Upper cervical spine instability. 

3. Thoracic outlet syndrome. 

4. Spontaneous pneumothorax. 
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qeaching Points 


Correct Answer: 2 
Although the symptoms of upper cervical s ine j iJ; 
dizziness, arm heaviness, and headache feed potty 
whiplash suggest trauma. The traumatic flexion- 
disrupt the ligaments that stabilize the atlantoo 


ty can be variable, hallmark signs include neck pain, 
ag box on page 73). The recent history of an MVA and 
extension moment applied to the spine during the MVA may 
ccipital (occiput-C1) and atlantoaxial joints (C1-C2). 


incorrect Choices: 


ical radiculopathy most co 

Sear roots ened te either a heminer eee ndary to compression, irritation, or traction of cervi- 
root typically produces radiating arm satel , degenerative disease, or trauma. Impingement of a nerve 
possible motor dysfunction in one or both ong with numbness, paresthesias, or other sensory deficits, and 

stk shouldet and ann pain i Oth upper extremities. Thoracic outlet syndrome (TOS) may include 
a gat pain, numbness, or impaired circulation of the involved upper extremity. However, 
patients with TOS are unlikely to complain of dizziness or headache. A spontaneous pneumothorax is the 
sens ela os sion sed lung without any apparent cause (such as trauma or preexisting lung pathology). 
it may be associated with acute neck and/or upper back pain; however, shortness of breath and chest pain are 
the predominant symptoms. 


Type of Reasoning: Analytical 


This question requires the test-taker to analyze the symptoms presented and determine the most likely find- 
ings for this patient. This necessitates analytical reasoning skill, where pieces of information are weighed and 
considered for their significance to make a reasonable conclusion of the patient's pathology. In this situation, 
the findings most likely indicate upper cervical spine instability. If answered incorrectly, review information 


on upper cervical spine instability, especially symptoms. 


my © 


System Interactions | Evaluation, Diagnosis 
An elderly patient with diabetes and bilateral lower extremity amputation is to be discharged from an acute 
care hospital 2 weeks postsurgery. The incisions on the residual limbs are not healed and continue to drain. 
the venous graft sites in the upper extremities are painful and not fully 


The patient is unable to transfer because al 
beled Endurance out-of-bed is limited. What is the BEST choice of discharge destination for this patient? 


Choices: 
l. Skilled nursing facility. 


2. Custodial care facility. 
3. Home. 


4. Rehabilitation hospital. 


Teaching Points 


Correct Answer: 1 i i 

n S tient continues to require nursing care for the open 
å skilled nursi ity is the best facility because nep vailable. i 
wounds aT ial therapy when this patient f 2's an 


In 
x Correct Choices: because the patient is unable to transfer. Custodial care involves 
ee to home would be pre. seek a cure. A rehabilitation hospital is not appropriate at this 
3S or tonmede care ne ee participate in rehabilitation 3 hours/day. 

Cause the patient canno 
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Type of Reasoning: Inductive 

nt must utilize lalen judgment in thia situation to make TRAFE T jite determination fort : 
charge situation for this patient, The key is that the patient's í i Hf p l » : : ne requires con P tdi 
ing care, which can be managed at a skilled nursing facility, In BUUHOR, "e PON nt can Continue to at 
rehabilitation at a duration that ia most appropriate for the patient 5 current tolerance for functiona 
Questions that require clinical judgment often utllize Inductive reasoning skill, 


Neuromuscular | Examination 


A patient currently being seen for low back pain awoke one morning with droopin 
excessive drooling. The patient was recovering from a cold and had experienced 


ing the previous 2 days. The therapist suspects Bell’s palsy, What cranial nerve te 


Choices: 


1, Taste over the posterior tongue, and having the patient protrude the tongue. 


2. Taste over the anterior tongue, and having the patient raise the eyebrows and puff the cheeks, 
3. Corneal reflex and stretch reflexes of facial muscles. 


4. Trigger points for pain, especially over the temporomandibular joint (TMJ). 


g left facial muscles and | 
an earache in the lef ear dup. 
st can confirm this diagnosis 


Teaching Points 


Correct Answer: 2 


Bell's palsy is a lower motor neuron lesion affectin 
of the motor function of the muscles of facial expr 
lightly, puff cheeks) and taste over the anterior to 


g the branches of the facial nerve, CN VII. Examination 
ession (i.e., raise eyebrows, show teeth, smile, close eyes 
ngue will reveal deficits of CN VII function. 

Incorrect Choices: 

Taste over the posterior ton 


gue is a function of CN | 
function of CN XII (hypogl 


ossal). Pupillary reflexes 


Type of Reasoning: Inferential 
In this question, the suspected diagnos 


to best confirm this diagnosis through testing of the cranial n 
reasoning, which uses clinical decision-making based on fac 
incorrectly, refer to information on Bell’s palsy, 


X (glossopharyngeal), Strength of tongue protrusion #4 
are a function of CN II (optic). 


: ine how 
is and symptoms are provided, but the test-taker must dae 

erves. This question requires inferentia! © : 
ts and evidence. If this question was answ® 
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Choices: — 

1. Nociceptlve pain. 

2, Neuropathic pain. 

3, Central sensitization. 

4, Peripheral sensitization. 


Teaching Points 


Correct Answer: 3 


Central sensitization (CS) occurs with increased excitatory and decreased inhibitory neural signaling in the 
gcse SOE ae auena in hypersensitivity. This process occurs even though there is no current evi- 
dence of actual or threatened tissue damage in the periphery (nociceptive pain) or a lesion or disease in the 
SOINSLOSETEOTY SYNTA Ae the pain (neuropathic pain). This patient exhibits various signs and symp- 
toms of central sensitization to include intense and nonlocalized pain, sporadic pain at rest, allodynia, and 
secondary hyperalgesia. 


Incorrect Choices: 


Nociceptive pain is typically associated with an acute or ongoing disease process that activates peripheral 
nociceptors. Nociceptive pain is localized to the area of tissue damage and has a linear relationship with the 
level of activity and specific aggravating factors. Neuropathic pain involves damage to the somatosensory 
system and is associated with radiating pain, numbness, or tingling in a dermatomal or specific nerve distri- 
bution. Peripheral sensitization may enhance or prolong pain in the injured area and contribute to central 
sensitization, but it is not associated with secondary hyperalgesia. 


Type of Reasoning: Analytical 

This question requires the test-taker to analyze the patient's symptoms and determine which pain mecha- 
nism is most consistent with these symptoms. This requires the analysis of information in order to draw 
reasonable conclusions, which is an analytical reasoning skill. For this situation, the symptoms are consis- 
tent with central sensitization. If answered incorrectly, review mechanisms of pain, especially information on 


central sensitization. 


Cardiovascular/Pulmonary | Evaluation, Diagnosis — 


A patient with congestive heart failure (CHF) is on a regimen of diuretics (chlorothiazide). The PT should be 


alert for which adverse effects of this medication? 


Choices: 
l. Hyperkalemia and premature ventricular contractons 
: Myalgia and joint pains. 
: Orthostatic hypotension and dizziness. 
‘“€tlex tachycardia and unstable BP. 


(PVCs). 


a: ries) 3 mild to moderate hypertension. Adverse side effects include ortho 
e diureti nage 
ic Lypotena eed pare acne with drowsiness, lethargy, and weakness. These represent a safety risk 
uri , i 
"ing functional training and gait. 
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Incorrect Choices: 


BP is lowered and is more stable, not less. Hypokalemia (not hyperkalemia) can occur, 
increased PVCs. Muscle cramps and weakness can occur. Joint pains are likely caused 
condition. 


resulting in 
by a comorbid 


Type of Reasoning: Inferential 


The test-taker utilizes factual knowledge of side effects of medications, coupled with knowledge of CHE , 
make the correct decision in this case, using inferential reasoning skills. 


zy © 


Musculoskeletal | Evaluation, Diagnosis 


A patient with a traumatic injury to the right hand had a flexor tendon repair to the fingers. When should 
physical therapy intervention begin following this type of repair? 


Choices: 


1. After the splint is removed in 4-6 weeks to allow ample healing time for the repaired tendon. 
2. After the splint is removed in 2-3 weeks to allow full AROM of all affected joints. 


3. Within a few days after surgery to allow for early initiation of strengthening exercises. 
4. Within a few days after surgery to preserve tendon gliding. 


Teaching Points 
Correct Answer: 4 


Early passive and active assistive exercises promote collagen remodeling to allow free tendon gliding. 
Incorrect Choices: 


When rehabilitation is delayed by several weeks, adhesions form, which restrict free tendon gliding. Early 
initiation of strengthening exercises is contraindicated. 


Type of Reasoning: Inductive 
This question requires one to use clinical judgment to make a determination of the best intervention for? 


patient who has had a recent flexor tendon repair of the hand. One utilizes knowledge of hand therapy 
early tendon repair protocols to arrive at the correct conclusion. 


col If this question was answered inco 
review flexor tendon repair information and therapy protocols. 


_ System Interactions | Evaluation, Diagnosis sian ; p 


A physical therapist examines a patient who is r i tat nd weak 
ecovering from generali s, cramps: ê 
ness following several days of intense cross-traini penera izer muscle aches j 


; ; sae ng sessions. The patient also complains of ge? she 
fatigue. The referring physician suspected rhabdo is. Whi z r tablish 
diagnosis of this condition? myolysis. Which laboratory test would help €s 
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Choices: 

1, Myelin basic protein, 

9, Serum uric acid. 

3, Creatine kinase. 

4, Erythrocyte sedimentation rate. 


Teaching Points 


Correct Answer: 3 


io. It may also o ei 
me ie oloni Gee ari crush injuries and burns. Individuals with liver impairment from alcohol 
nage a me drugs such as Statins (cholesterol-lowering medications) are at risk for devel- 
oping rhabdomyolysis. Laboratory testing will show creatine kinase levels that are more than 10 times the 
upper limit of normal. The CPK normal range for a male is between 39 and 308 units per liter (U/L), while 
in females the normal range is between 26 and 192 U/L. Creatine kinase levels are used to help diagnose 
other conditions associated with muscle damage, including myocardial infarction. 


Incorrect Choices: 
Myelin basic protein levels are determined following a lumbar puncture with aspiration of cerebrospinal 


fluid. Elevated myelin basic protein levels are suggestive of demyelinating diseases such as multiple sclerosis. 
Elevated serum uric acid levels are seen in patients with gout and may be seen in patients with other condi- 
tions such as diabetes, hypothyroidism, and obesity. The erythrocyte sedimentation rate is a general marker 
of inflammation and is markedly elevated in patients with inflammatory disorders such as rheumatoid 


arthritis, polymyalgia rheumatica, and ankylosing spondylitis. 


Type of Reasoning: Deductive 

For this question, the test-taker must recall laboratory testing guidelines and specifically, which test estab- 
lishes the diagnosis of rhabdomyolysis. This necessitates the factual recall of information, which isa 
deductive reasoning skill. For this case, creatine kinase level would help establish the diagnosis. Review infor- 
mation on rhabdomyolysis and laboratory testing if answered incorrectly. 


zO 


Neuromuscular | Examination ie el E ell. 
s cate Ai ering from a middle cerebral artery stroke is exhibiting a pure 


V i : 
rm the hemianopsia? 


The therapist suspects that a patient reco of 
hemianopsia. What test should be used to co 
and moved to the extremes of gaze right and left. 


Choices: 
es from the eyes AS 


|. Penlight held approximately 12 inch Í 
pproximately nward 

2. Penlight held 6 inches from the eyes ane sg: 

3. Visual confrontation test with a monne ' vall at patient's eye level 20 feet away. 


: Distance acuity chart placed on a we 
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Teaching Points 


Correct Answer: 3 i i site the therapi r 
p : : ` The patient sits Oppo pist and js ine 
i d using the confrontation test. T 5 
oak hohe aoe on the therapist's nose. The therapist slowly brings = ee (moving finger or | 
in the patient's field of view alternately from the right or left sides. The patient indicates when and where 
he/she first sees the target. 


Incorrect Choices: F20: feet Ocular ane 
Distance acuity vision is tested using a Snellen eye chart at a distance O t ei pursuit is tested 
using a penlight moved in an H pattern to the extremes of gaze. Convergence Is > : using a penlight ang 
ruler; the patient keeps the penlight in focus as it moves inward from a distance of 4 or 6 inches, 


Type of Reasoning: Inferential 


This question basically asks the test-taker to recall the appropriate examination approach for hemianopsia 
Questions such as these do require recall of factual knowledge (knowledge of the different tests), but then 
that knowledge must be applied to the specific patient presented in the question, which moves beyond fac. 
tual recall to drawing a conclusion, which is an inferential reasoning skill. 


Ə 


Musculoskeletal | Examination 


A patient is referred to physical thera 
playing hockey. The physical therapi 
tion. What is the BEST special test t 


py with a complaint of chronic groin pain after an injury sustained while 
sts differential diagnosis includes a sports hernia and hip joint dysfunc- 
o rule out the presence of a hip joint disorder? 


Choices: 

1. Scour test. 

2. Ely’s test. 

3. Trendelenburg sign. 
4. Ober’s test. 


Teaching Points 


Type of Reasoning: Deductive 
For this question, one must determin i jot | 
: n, e the test that ; hiP "ac 
ee ee features of each a tee eee a a fi ee BES nl ie 
guidelines and information id isi pang a deductive reason is the 
presence of a hip joi "alice decision-making, For this case, the hip scour vay pe” 


: oint Poe 
test, if answered incorrectly, disorder. Review hip special testing guidelines, esp ede 
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metatarsal s 
odds ratio for sustaining a stress beak pA n is population (Chi-square = 43.9, p <0.001) and the 
What can a physical therapist reasonably conclude fides tea S a aloe oi seen pao 


Choices: 

1. Stress fractures occur as a result of running ultramarathons 
2, Amenorrhea is a risk factor for metatarsal stress fractures, 
3. Amenorrhea is a normal side effect of endurance running 
4. Amenorrhea causes metatarsal stress fractures. 


Teaching Points 


Correct Answer: 2 

The chi-square statistic is a measure of association for categorical data and an odds ratio is an estimate of 
relative risk. These data demonstrate a relationship between amenorrhea and metatarsal stress fractures and 
show that the occurrence of a negative event (the stress fracture) is more common in runners with amenor- 


rhea (exposure to a risk factor). 


Incorrect Choices: 
Each of the other choices suggest cause and effect relationships. There is not enough information presented 


in the question to draw a conclusion about the relationship between stress fractures and participating in 


ultramarathons. Amenorrhea is not a normal physiologic response to exercise of any type, and there is not 
ions about the relationship between amenorrhea and 


enough information provided to draw any conclus : 
endurance training. While amenorrhea is a risk factor for stress fractures, the design of the study and data 
reported cannot be used to establish a cause and effect relationship between these variables. 


e of Reasoning: Inferential 
ae uestion is test-taker must analyze the information presented and infer what one could conclude 
from it ka cate ferential reasoning skill, where one must draw inferences from information and 
a . This fet ae i ons. For this case, one can reasonably conclude that amenorrhea is a risk factor for 

reasonable con i-square statistic. 
Metatarsal stress factors. If answered incorrectly, review the chi-sq 


ve Wee ee Cts ees toe Raw oye j a 
B49 Prai ? = TE e aai ENS TT ne gd: RET, Ma ON Ë, i 
rn ie j S. hei. ty eet A 
ee ere : i i 1 k pil 7 
4 i OF i a ww a vv i E y 
Je Gr eS a i 
Ly EC ARPT oe a è d 


uc I Erem 
; 2 ie cee ea 7 a a8 ee injury when kicking e E E was taken to 
college soccer player sustained a hyp d was diagnos with “knee sprain.” The play : sent to physi- 

e emergency room of a local hospital an rt of the examination to determine the type of treatment plan 
As pa Based on the test picture, the therapist is 


Cal thera th ehabilitation. p i figure. 
l ext day for reha wn in the ngu 
to implement, ai Phe conducted the test sho 


> ; ? 
mining the integrity of which structur® 


rextension kn 
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Choices: 

1. Iliotibial band. 

2. Posterior cruciate ligament. 
3. Anterior cruciate ligament. 
4. Medial meniscus. 


Teaching Points 


Correct Answer: 3 


The test shown in the figure is Lachman’s stress test to determine the integrity of the anterior cruciate ligament, The 
Lachman’ test is highly sensitive and specific for the diagnosis of ACL tears (see Box 2-6). 


Incorrect Choices: 


The posterior cruciate is examined using the posterior drawer and the reverse Lachman’s stress test. The medial 
meniscus is examined using McMurray’s and Apley tests. The iliotibial band is tested using the Noble compres- 
sion test. 


Type of Reasoning: Inferential 


The question requires the test-taker to recall the visual information depicted as a test of integrity of the ante- 
rior cruciate ligament. This is factual recall of visual information, but also requires one to sort out other tests 
that may appear similar in order to arrive at the correct conclusion. This skill is therefore inferential, requi- 
ing one to draw conclusions based on visual information. 


& 
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Musculoskeletal | Evaluation, Diagnosis ~ 


' : > ches 
A patient is seen in physical therapy 2 days after a motor vehicle accident. The chief complaints are hani 
dizziness, neck pain with guarding, and a “sensation of a lump in the throat.” Plain film x-rays were Te3 
negative. What type of imaging is best to rule out a suspected upper cervical spine fracture? 


Choices: 

1. Second series of plain film x-rays. 

2. T2 magnetic resonance imaging (MRI). 
3. Computed tomography (CT) scan. 

4, Myelogram. 


Teaching Points 


Correct Answer: 3 


„ctil! 
E eye 1S stil 
The primary concern is to rule out strong suspicions of an upper cervical spine fracture. CT scan 
preferred for assessing cortical bone, especially spinal fractures. 


A 
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incorrect Choices: 


plain films, already taken, did not 
expected to reveal any new mri ead fracture, Which is not uncommon. A 5 d seri Id b 
anatomy as the CT scan. ne T2 MRI and myelogram are not as athe ior Ghat Biy j 


Type of Reasoning: Inductive 
One must consider the symptoms of the Patient and 
would be the most appropriate next Step in detente 


decision. If this question was ans 
ble incorrectly, refer to information on indications for CT scans. 


Neuromuscular | Examination 


Upper extremity ees in a patient with traumatic brain injury is examined using finger-to-nose testing. 
Movements are irregular and not easily reversed. As speed is increased, movements become more disorgan- 
ized. What do these findings indicate? 


Choices: 

1. Brainstem dysfunction. 

2. Lower motor neuron weakness. 
3. Cerebellar dysfunction. 

4. Upper motor neuron weakness. 


Teaching Points 


Correct Answer: 3 
Cerebellar dysfunction is characterized by classic cerebellar movement disturbances of dyssynergia (in this 


case), dysmetria, and dysdiadochokinesia. Movement decomposition is velocity dependent, with greater 


disturbances in movement control at higher speeds. 


Incorrect Choices: i nied by spasticity. Spasticity is velocity depend 

u i kness and dyssynergia accompa : Te A 

ae maipo can proci bay at faster speeds. LMN lesions produce weakness or paralysis, with hypotonia 
, with slowing of movem duces a variety of deficits, with mixed sensory/motor symptoms. All 


or flaccidity. Brainstem dysfunction pe 
of these findings are not reported in toie caa 


Type of Reasoning: Analytical analyze the symptoms presented and determine the likely cause for 
For this question, the test-taker must nalytical reasoning skill. For this scenario, the symptoms 


: ire a unis 
= mopions Questions o£ aed a canis of cerebellar dysfunction if answered incorrectly. 
cate cerebellar dys 10H, 
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A patient presents 
The plan of care includes stretching and strengthening 


stretched and strengthened? 


Examination B 


oS 


Musculoskeletal | Interventions 


ted and adducted scapula during humeral elevation, 


wnwardly rota 
with a persistently do y to improve range of motion. What muscles should be 


Choices: , 
1. Stretching rhomboid muscles and strengthenin | 3 
2. Stretching pectoralis major and strengthening rhomboid muscles. 

3. Stretching pectoralis minor and strengthening trapezius muscles. 

4. Stretching serratus anterior and strengthening levator scapula and lower trapezius. 


g serratus anterior muscle. 


Teaching Points 


Correct Answer: 1 
The rhomboids are scapular downward rotators, scapular adductors, and scapular elevators. Insufficient 
length of the rhomboids would limit upward scapular rotation, and stretching to restore proper length of 


these muscles would help to promote upward scapular rotation. 


Incorrect Choices: 

The serratus anterior muscle acts as an upward scapular rotator and scapular abductor. Weakness of the 
serratus anterior would impair active scapular upward rotation, and strengthening exercises would promote 
upward scapular rotation. 


Type of Reasoning: Inductive 


This question requires the test-taker to determine a best course of action to improve a deficit. Questions of 
this nature require clinical judgment, which is an inductive reasoning skill. For this case, the deficit is best 
treated with stretching of the rhomboid muscles and strengthening of the serratus anterior muscle. If 
answered incorrectly, review muscle actions of the shoulder girdle, especially scapular movers and stabilizes 


F l 


Neu romuscular | Evaluation, Diagnosis 


T 


A nea is recovering from stroke and, at 4 months, is ambulating with a straight cane for household dis- 
ances. During outpatient physical therapy, the therapist has the Patient practice walking with no assistive 


device. Recurvatum is observed that w i A 
i : orsens with j : s Ves f 
eee continued walking. What is the therapist's BEST hol 


Choices: 
1. Give the patient a small-based quad Min 
supine. quad’ cane (SBQC) to improve stability and have him/her practice ARO 


2. Exercise the quadriceps using isokinetic resi 
g isokinetic resistance at hi 
3. Practice i $ : at higher loads and j i ; 
ctice isolated small-range quadriceps eccentric control “Sand increasing speeds. _ the sirig”! 
cane. work in standing and continue with 


4. Give the patient a KAFO to control the hyperextension and a hemi walk 
mi walker. 


, ‘ Examination B 799 
Teaching Points 


Correct Answer: 3 


Eccentric quadriceps control work (closed-cha 


š ® ò in j Ia s * ‘ 
patient should continue with the straighten “xercises) is indicated in order to reduce recurvatum. The 


e unti i 
until able to walk without the device and recurvatum., 
Incorrect Choices: 


Neuromuscular | Interventions 


A patient recovering from an incomplete spinal cord injury at the L3 level (ASIA scale D) ambulates with 
bilateral Lofstrand crutches. The patient reports great difficulty going down ramps with unsteady, wobbly 
knees. What is the BEST intervention to use with this patient? 


Choices: 

l. Prolonged icing to reduce hamstring pain. 

2. Stretching using a posterior resting splint for tight plantar flexors. 
3. Progressive resistance training for the quadriceps. _ 

4. Biofeedback training to reduce knee extensor spasticity. 


Teaching Points 


Correct Answer: 3 the ane isi 
À E knee extensors. ASIA scale D means the injury is incomplete, 
pn cord injury at n erot E neurological level having a muscle grade of 3 or more. A weak 
with at least half of the key mu down stairs or ramps. It is the result of weak quadriceps or knee flexor con- 
pee a ae or buckle x foe na progressive resistance training for the quadriceps are indicated. 

acture. Strengthening exer 


ticity, but this may only increase knee instability and is 


Incorrect Choices: 
hamstring pain or tight plantarflexors are present or 


Biofeedback training may reduce en 
not indicated in this case. There = E 
Precipitating causes of the patients pro 


e extensor spas 
indication that 
blem. 


Type of Reasoning; Inferential ha impairments resul fom L3 spinal injury and what 
In this question, the test-taker must U d to improve the patients de me CLEP nts 
inical interventions can be impleme = ch can be strengthened pae a eer saith eet pro- 
SA Se whl . i on lumDafr level spinal Cord In ‘ 
a diate weak Nive Baa incorrectly, refer to information P jury. 
Sram. If this i answere 
question was 
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o° 


Nonsystem | Professional Responsibilities 


i ion (PHI) wi iia 
Under HIPAA rules, to whom is it illegal to release protected health information (PHI) without a competent 
patient's consent? 


Choices: 

1. A state agency responsible for investigating suspected abuse. 

2. The insurance company that is paying for the patients treatment. 
3. Another health care provider involved in the care of the patient. 
4. The patient's spouse. 


Teaching Points 


Correct Answer: 4 
A spouse does not have the legal right to the patient's information without the patient's consent. 


Incorrect Choices: 


Those individuals involved in the care of the patient, a legal guardian with power of attorney in situations 
in which the patient is judged mentally incompetent, or the patient's payer have a legal right to information 
regarding a patient's care without obtaining the patient's consent for releasing information. The therapist 
has a positive legal obligation to report suspected abuse whether or not consent is granted. 


Type of Reasoning: Evaluative 


In this question, one must determine the strength of the statements presented as well as which statement 
adheres to legal guidelines related to HIPAA. Evaluation questions often require the test-taker to make value — 
judgments and recall certain guidelines in order to make those judgments. 


ct Musculoskeletal | Interventions | 


A patient is referred to physical therapy with a 
history of chronic low back pain. The primary 
after one-half mile of walking, but then return 


diagnosis of acute lumbar ra 
complaint now 


Choices: 


1. Intermittent lumbar traction an 
2. Repeated extension and walkin 
3. Repeated extension and pirifo 
4. Repeated flexion and walking 


d walking program. 
8 program, 

rmis Stretching. 
program. 
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Correct Answer: 2 


Incorrect Choices: 


There is Sie a tas i for the use of intermittent lumbar traction. The Low Back Pain CPG recom- 
ments suns Tie ua oi traction at any time in patients with chronic low back pain, even if there are signs 
E 8S Piriformis stretching could be part of a comprehensive multimodal plan; how- 
tinh era enon Died movement and the patient's response to the exercise should be monitored closely. 
While the question stem suggests that walking is beneficial for this patient, choice 4 is incorrect because 
repeated flexion movements reproduce the radiating lower extremity pain (peripheralization). 


Type of Reasoning: Inductive 


For this question, one must utilize clinical judgment to determine a best intervention approach to decrease 
pain and increase function for a patient with low back pain. This requires inductive reasoning skill where 
knowledge of intervention guidelines is paramount to arriving at a correct conclusion. For this case, the 
best intervention is repeated extension and walking program. If answered incorrectly, review intervention 
approaches for low back pain and the Low Back Pain Clinical Practice Guideline. 


Musculoskeletal | Evaluation, Diagnosis 


A baseball pitcher is referred to physical therapy with progressive posterior shoulder pain and weakness of 
the shoulder abductors and lateral rotators. The therapist notices muscle wasting superior and inferior to the 


scapular spine. Damage to which of the following structures is the MOST likely cause? 


Choices: 

1. Spinal accessory nerve. 

2. Scalene muscles. 

3. Suprascapular nerve. 

4. Long head of the biceps brachii. 


Teaching Points 


e ; TER . ® 

va Answer: 3 ular nerve can occur with repetitive activities involving shoulder “cocking” and 

ieee g Hepi pe A fie and muscle weakness of the muscles supplied by the suprascapular 
-through resulting in i 

nerve (the supraspinatus and infraspinatus muscles). 


In : 
correct Choices: ill promote weakness and atrophy of the upper trapezius muscle. 
Dan’ to the spinal accessory nerve pine chii or scalene muscles will not present with posterior shoulder 
ate a the long bead. x the aE Jexternal rotation, and/or atrophy of the supraspinatus and infraspi- 
€akness with shoulder a 
natus muscles, 
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Type of Reasoning: Analytical 


This question requires one to rely on knowledge of shoulder neoa ass A yep the con 
solution. This type of recall is factual in nature, with basic analysis © A alera EAN Information 
sented. In this case, the patient's weakness of the shoulder abductors an TS 18 Indicative 


Pre. 
. of 
age to the suprascapular nerve. If this question was answered incorrectly, refer to shoulder neuro dan, 
and functional anatomy. omy 


č 


Cardiovascular/Pulmonary | Examination 


An elderly patient presents with severe COPD, GOLD stage 4. Which of the following physical examination 
findings would the therapist expect to find? 


Choices: 


1. Kyphosis with an increased thoracic excursion. 

2. Barreled chest with a decreased thoracic excursion. 

3. Pectus excavatum with an increased thoracic excursion. 
4. Pectus carinatum with decreased thoracic excursion. 


Teaching Points 
Correct Answer: 2 


A patient with severe COPD (GOLD 4) will have lost much of the elastic recoil properties of the lung. 
The usual elastic properties of the lung tissue help to pull the thorax into the normal chest wall configu- 
ration of health. Without these elastic recoil properties the patient's thorax will “barrel” in appearance, 
meaning it is larger and rounder than what you would normally expect. As the thorax has moved into an 
ei position at rest, there is less movement available, so a decreased thoracic excursion would be 
expected. 


Incorrect Choices: 


Pectus excavatum (funnel chest) is not an acquired chest wall deformity that results in decreased thoracic 
excursion. Pectus carinatum (pigeon breast) is not an acquired chest wall deformity that results in a 


decreased thoracic excursion. While the barreling of the chest of COPD i ! 
E often has a kyphosis associat 
with it, the second hallmark to the chest wall deformity of COPD is a decrease in excursion. 


Type of Reasoning: Deductive 


This question provides a diagnosis and the test-taker must recall the likely presentation of that diagnosis. 
This is a deductive reasoning skill, as one must recollect the signs and symptoms of COPD in order t0”. 
at a correct conclusion. For this case, one should expect a barreled chest oan decreased thoracic 
Review signs and symptoms of COPD if answered incorrectly, shea 
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Neuromuscular | Evaluation. Diagnosis 


A patient is recovering from surgical resection of an acoustic 
ne 


ziness, vertigo, horizontal nystagmus, and postural ; bp 
physical therapy plan of care incorporate? Postural instability, To address these problems, what should the 


Choices: 

l. Repetition of movements and positions that provoke dizziness and verti 
KOET to Improve speed in Movement transitions mre 
3, Static balance exercises on a level surface with eyes open 

4. Prolonged bed rest to allow vestibular recovery to occur. 


Teaching Points 


Correct Answer; 1 
In patients with unilateral vestibular pathology, habituation training (use of positions and movements 
that evoke symptoms) will encourage the vestibular system to recalibrate. Good recovery can generally be 


expected with gradual progression of exercises. 


Incorrect Choices: 
Prolonged bed rest will delay recovery and may result in incomplete recovery. Static balance exercises 


on a level surface with eyes open would not challenge the vestibular system or assist with habituation. 
Hallpike-Dix maneuver is used for assessment and diagnosis of benign paroxysmal positional vertigo 


and is not a set of exercises. 


Type of Reasoning: Inferential 
One must have knowledge of acoustic neuroma and expected symptomatology in me to oT ki a 
intervention approach. Inferential reasoning often requires the test-taker to draw oP pa ya on the 
evidence presented. Questions that ask what to expect from a diagnosis or a set of symptoms Otten require 
red incorrectly, review intervention approaches for 


use of inferential reasoning. If this question was answe 
vestibular pathology. 


B60 eS ~ apee TE SST sir ea aah iu Sea 
i — mit Gz) a po i = | ae =: : i < iNOS! 5 
System Interactions | Evaluation: Diagnosis, 
eat eral neuropathy. The patient recently began taking 


exa feet the therapist notices circumferential marks bilat- 
Glampn e The patient is complaining of increased difficulty 
r the so 


hat is the therapist's BEST course of action? 
wW 


i +h diabetic periph 
; physical therapist is treating a patient with diabetic p 
ica (pregabalin). During a mono 
“rally at the level of the malleoli afte a 
‘mbulating long distances. In this situatio’, 


Choices: estive heart failure. 
l. sea the physician about possible JT E DEA | 
Begin manual lymphatic drainage fr (rs kin care precautions. 
‘Complete the examination and aight ulceration. 
' “ducate the patient about the risks O 
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Teaching Points 


Correct Answer: 1 
It is important to recognize serious side effects of comm 
the physician as appropriate. Lyrica is used to help treat 
heart failure, greater difficulty walking long distances, an 


only used medications and to institute contact y 


diabetic neuropathy. Serious side effects includ, 
d lymphedema (marks from the sock). 


Incorrect Choices: 
Although patient education and manual lymphatic drainage can be important parts of treatment, they an 
not as important as recognizing the potential for heart failure. 


Type of Reasoning: Inductive 

This question requires clinical judgment in order to dete 
diabetic neuropathy. This necessitates inductive reasoning s 
therapist to contact the physician about possible development of co 
rectly, review diabetic neuropathy guidelines and common medications for diabetes. 


rmine a best course of action for a patient with 
kill. For this case, the symptoms should alen 
f congestive heart failure. If answered ino 


Musculoskeletal | Examination i ; 


A patient is referred to physical therapy with a diagnosis of a mid-shaft fracture of the humerus and con- 
comitant radial nerve injury. During manual muscle testing of the upper extremity, which movement should 


exhibit weakness? 


Choices: 

1. Thumb adduction. 
2. Wrist extension. 

3. Thumb opposition. 
4. Wrist flexion. 


Teaching Points 


Correct Answer: 2 

The radial nerve innervates the triceps brachii, wrist extensors (extensor carpi radialis longus and brevis 
extensor carpi ulnaris), and finger extensors (extensor digitorum, extensor indicis, extensor digiti minimi 
With a mid-shaft humerus fracture, the radial nerve is injured as it travels along the posterior aspect of e 
humerus in the spiral (radial) groove. Injuries at that location may compromise the wrist and finger entet 
sors and result in wrist drop. 


Incorrect Choices: 
Thumb adduction is produced primarily by the adductor pollicis muscle, which is innervated by thé ulnat 


nerve. Thumb opposition is produced by opponens pollici ich is} i 
aia pollicis, which dian ne 
flexion is produced by the flexor carpi ulnaris, flexor carpi radialis, aeS Wea ada The fom 
carpi ulnaris is innervated by the ulnar nerve, and the flexor carpi radialis and palmaris longus 4% inner 
vated by the median nerve. ais and paimans 


Type of Reasoning: Inferential 


ede! TRAE one must determine what is most likely to be true of a situation in order to affi 

usion, which is an inferential reasoning skill. The test-tak firs 1] muscles that Ff d 
vated hes radial nerve and then resultant weakness that o Ss Daan beter and Fror 
wrist with radial nerve injury. For this scenario, wrist extension should exhibi kness. If answered 
rectly, review muscles innervated by the radial nerve. aes | 
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cardiovascular/Pulmonary | Interventio 
ns 


Choices: 

į, 1.5 mm of downsloping ST segment d 
9. Peak exercise HR >140. 

3, Appearance of a PVC on the electrocardio 
4. Systolic BP >140 mmHg or diastolic BP > 


epression. 


gram (ECG). 
80 mmHg. 
Teaching Points 


Correct Answer: 1 


de deies only ST sega? deatea ee for patients post-MI is based on signs and symptoms. Of 
. epression (>1.0 mm of horizontal i ion) is a signi 
finding, representative of myocardial ischemia. ntal or downsloping depression) is a significant 


Incorrect Choices: 


Both HR and BP are expected to rise (the levels of 140 and 140/80 are not significant for most patients). The 


appearance of a single PVC is also not significant because single PVCs can occur in individuals without a car- 
diac history. 


Type of Reasoning: Inferential 


When questions provide a diagnosis and the test-taker must determine the symptoms to watch for, infer- 
ential reasoning is used. To answer this question correctly, the test-taker must have knowledge of cardiac 
rehabilitation guidelines and indications for terminating exercise programs. If this question was answered 
incorrectly, refer to post-MI rehabilitation guidelines. 


oS 


E 
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Neuromuscular | Interventions 


An infant who was 39 weeks gestational age at birth and is now 3 weeks chronological age demonstrates colic. 
2 
In this case, what is the BEST intervention the PT should teach the mother? 


Choices: 

|. Stroking and tapping. 

2. Swaddling or wrapping. 
‘Visual stimulation with a colored object. 
‘Bouncing and fast rocking 


Teaching Points 
Correct Answer: 2 anket helps a baby calm down, especially while slowly 


Swaddlin or ; infant ugly ina bl 3 
wrapping an infant snů ing stimulus. 
ed. re Siete A provided is also a calming § 
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Incorrect Choices: al of the infant. The infant is still too developm ka 
i ikely increase arousal O 
All of the other choices would like 


: th. 
immature for any of the stimuli other than neutral warm 


Type of Reasoning: Inductive . i f inhibitory and facilitatory stimuli in z l 
One utilizes clinical judgment, with combined knowledge © Infants ü 


i lopmentally immaty 
i i ‘5. the newborn is too deve re to 
t solution. In this scenario, ð * ‘ s . + e è 
order to choose the best solution. uli that are calming or inhibitory, especially if colic is demons i 
facilitatory stimuli and requires sumut te stimuli for newborns. trated, if 
this question was answered incorrectly, refer to appropria 


Neuromuscular | Examination 


A therapist is treating a patient with Brown-Séquard syndrome that resulted from a gunshot wound. Which of 
the following would the therapist expect to find during the examination? 


Choices: 

1. Sparing of tracts to sacral segments with preservation of perianal sensation and active toe flexion. 

2. Loss of motor function and pain and temperature sensation with preservation of light touch and proprio- 
ception below the level of the lesion. 

3. Loss of motor function below the level of the lesion primarily in the upper extremities. 

4. Ipsilateral loss of motor function, ipsilateral loss of light touch and proprioception, and contralateral lossof 
pain and temperature. 


Teaching Points 


Correct Answer: 4 


Brown-Séquard syndrome is a hemisection of the spinal cord characterized by ipsilateral loss of dorsal col- 
umns with loss of touch, pressure, vibration, and proprioception; ipsilateral loss of corticospinal tracts with 
loss of motor function below level of lesion; contralateral loss of spinothalamic tract with loss of pain and 
temperature below level of lesion; at lesion level bilateral loss of pain and temperature. See Table 3-22 for 
additional information on various spinal cord syndromes, to include Brown-Séquard syndrome. 


Incorrect Choices: 

ER cord R of lateral corticospinal tracts with bilateral loss of motor function; loss of i- 
nothalamic tracts with bilateral loss of pain and temperature; preservation of dorsal columns (proprioce 
tion, vibratory sense). 


Central cord syndrome: Loss of spinothal 


amic tra ith bi ven 
tral horn with bilateral loss of motor fun cts with bilateral loss of pain and temperature; loss of 


< - ction (primari czs : 
tion and discriminatory sensation. (primarily the upper extremities); preservation of prop! 
Sacral sparing: sparing of tracts 
í to sacral segments wi 
tone, active toe flexion. gments with preservation of perianal sensation, rectal sphin ce 


the level of le emisection of the spinal cord, which results in b° he 


3 sion. t fo 
spinal cord syndromes, which are different from thi n: One also must separate out the symptoms © oe 
to spinal cord injuries a iS Scenario. 


nd syndromes (see Table 3-22). it this question was answered inc? 


Examination B 807 


o% 


Neuromuscular í Interventions 


ient is experiencing persist i uh: 
Ome headaches eer the RAET hie ihre increasing symptoms over the past week, including moderate 
feet at a time without assistance. On examin danas (vertigo) is so bad it prevents walking more than a few 
that occurs with lateral gaze, a head thrust ninaa 18 a persistent and sustained down-beating nystagmus 
on these findings? er, or Dix-Hallpike test. What should the therapist do based 


Choices: 
1, Epley maneuver for suspected benign Paroxysmal positional vertigo (BPPV) 


9, Contact the referring provider seconda 

nenin ty to concerns of central nervous system pathology and the need for 
3. Gaze stabilization exercises secondary to vestibular hypofunction 
4. Contact the referring provider secondary to concerns of Ménière’s disease and the need for motion sickness 


and antinausea medication. 


Teaching Points 


Correct Answer: 2 

This patient has red flag findings of persistent down-beating nystagmus and inability to walk more than a 
few steps. The findings of persistent and sustained down-beating nystagmus with lateral gaze raises concerns 
of various CNS pathologies (infract, cerebellar tumor, or Chiari malformation), all which require further 


evaluation and imaging (MRI). 


Incorrect Choices: 
The findings of persistent and sustained down-beating nystagmus with lateral gaze and increasing headaches 


warrants immediate discussion with the referring provider prior to other treatments. The patient's collective 
findings are not consistent with BPPV, Méniére’s disease, or unilateral hypofunction. 


Type of Reasoning: Evaluative 
For this question, the test-taker must evaluate the patient's presenting symptoms and determine the signifi- 


cance of them in order to determine a best course of action. This requires evaluative reasoning skill, where 
weighing the importance of information is paramount to arriving at a correct conclusion. For this situation, 
the BEST option is to contact the referring provider for concerns of CNS pathology and the need for further 


testing. Review symptoms of common CNS pathologies if answered incorrectly. 


Qe 


Musculoskeletal | Examination — — 
ious onset. Based on the history and subjective complaints, the 


A patient presents with low back pain of insid bar facet joint. What clinical test should be utilized to confirm 


Patient appears to have a dysfunction of a lum 
this diagnosis? 


Choices: 

l. McKenzie’s side glide test. 
-Stork standing test. 
‘Slump test. 

' umbar quadrant test. 


808 Examination B 


Teaching Points 


ee er facet joint in its maximally closed and 
The motion of the lumbar quadrant test places the lone iG is s Toribir fatet defies therefor 
most provocative position, so if positive it is typically indica 


Incorrect Choices: 


The slump test is utilized to assess the neurodynamics of the sry oe heat sini ede standing 
test is utilized to identify a spondylolisthesis. McKenzie’s side sli ; ra ermine if a dige diy 
function with nerve root involvement is present versus a postura 


Type of Reasoning: Deductive 


This question requires the test-taker to recall testing guidelines for lumbar facet dysfunction. This necessi 
the recall of facts and guidelines, which is a deductive reasoning skill. For this situation, the lumbar quadrant 


test is best to confirm lumbar facet dysfunction. Review lumbar testing guidelines if answered incorrectly, 
especially the lumbar quadrant test. 


Nonsystem | Equipment, Devices a 


When using a transtibial total surface bearing prosthesis, a patient experiences excessive knee flexion in early 
stance. What is the MOST likely cause of this problem? 


Choices: 
1. Socket is aligned too far back or tilted posteriorly. 
2. Foot position is inset too much. 


3. Socket is aligned too far forward or tilted anteriorly. 
4, Foot position is outset too much. 


Teaching Points 


Correct Answer: 3 


se transtibial pronnan a socket is normally aligned in slight flexion to enhance loading on the pressul® 
tolerant areas of the residual limb, prevent genu recurvatum, and resist utated limb 
to slide too deeply into the socket. If it is aligned in sioe naene hy Si 5 


correctly (too far anteri i ed), it 
result in excessive knee flexion in early stance. yA terior or excessively flexed), 
Incorrect Choices: 


A socket aligned too posterior results in j j thrust 
; nsufficient knee flexion ; i in lateral 

at midstance. Excessive foot outset results in medial thrust at RNA epon anet e 

Type of Reasoning: Analytical 


Examination B 809 


integumentary | Evaluation, Diagnosis 


A patient presents with bluish discoloration of the skin an d 
na 


cold and moist. What is the MOST likely cause of these chang e Oe eo 


es? 


Choices: 
1, Carotenemia. 

9, Hypothyroidism. 
3, Cyanosis. 


4, Liver disease. 


Teaching Points 


Correct Answer: 3 

Bluish discoloration of the skin and nailbeds of fingers and toes, along with palms that are cold and moist, 
is indicative of cyanosis. It is caused by an excess of deoxygenated hemoglobin in the blood. It may be cen- 
tral (due to advanced lung disease, congenital heart disease, abnormal hemoglobin) or peripheral 
(decreased blood flow, venous obstruction). 


Incorrect Choices: 
Liver disease produces jaundice (diffusely yellow skin and sclerae). Carotenemia produces a yellow color, espe- 
cially in the palms, soles, and face (does not affect the sclerae). Hypothyroidism produces dry and cool skin. 


Type of Reasoning: Analytical 
Questions that provide a group of symptoms and the test-taker must determine the diagnosis often require 


analytical reasoning skill. In this situation, the symptoms described indicate the condition of cyanosis. 
Key words that help one to arrive at a correct conclusion are “bluish discoloration.” If this question was 


answered incorrectly, review signs and symptoms of cyanosis. 


B69 @ 


Cardiovascular/Pulmonary | Interventions : 

ee replacement was diagnosed with deep vein thrombosis (DVT). 
mmediately after the diagnosis was made. Which is the 
ke regarding the patient's care? 


A patient who recently underwent a total knee replace 
The patient was started on an anticoagulant regimen 1 


BEST recommendation for the physical therapist to ma 


Choices: 
l. Bed rest until the clot dissolves. t 
Bed rest for 72 hours after starting the anticgagulan 
- Mobility combined with mechanical compressie: 
; Mobility with an assistive device to prevent weight-bearing. 


Teaching Points 


j ‘nical Practice Guideline published by Hillegass et al. (see 

coma sca to promote a culture of mobility coupled with 

hes ‘on stockings) for patients with a DVT that have been initiated on 
I 


Correct Answer: 3 

„cording to the Venous Thromboem 
°x 4-3), there is strong evidence for p 

mechanical compression (graded comp 

k anticoagulant. 


810 
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Incorrect Choices: 
Bed rest places a pati et id 
use an assistive device if they are experienang pan rae 
suggests that movement is beneficial and there 1s no 


t further risk for a DVI or pulmonary embolism. It may be helpful to havea 
ent a 


ted with the newly diagnosed DVT, but evide 


tion to prevent weight-bearing on the affected lim 


Type of Reasoning: Inductive $ ; 

For this question Sa test-taker must recall clinical guidelines for Pe A ayer after a Dyp 
in order to arrive at a correct conclusion. This is an inductive armen ; herigiii honld wei iS par, 
mount to arriving at a correct conclusion. For this situation, the physica’ © dalines if annro 'mmend 

ity combined with mechanical compression. Review DVT intervention gut e ered incorrectly, 


@ 


Musculoskeletal | Examination 


A physical therapist evaluates a patient who has a chief complaint of pain and swelling near the base of the 
thumb and lateral aspect of the wrist. The condition is ageravated with grasping and pinching activities. The 
therapist suspects de Quervain’s tenosynovitis. Which special test is best to rule out the disorder? 


Choices: 

1. Finkelstein’s test. 

2. Eichhoff's test. 

3. Wrist hyperabduction test (WHAT). 
4. Watson test. 


Teaching Points 
Correct Answer: 3 


The WHAT has the highest sensitivity (0.99) for ruling out de Quervain’s tenosynovitis. It is a relatively new 
test and less popular than Finkelstein’s and Eichhoff's tests. The test is performed by having the patient flex 
the wrist while the thumb is abducted against resistance (see Goubau et al., Journal of Hand Surgery, 2014). 


Incorrect Choices: 


Finkelstein’s is the most popular test for de Quervain’s tenosynovitis, but its itivi is matk- 
eee sensitivity of 0.81 is 

edly lower than the WHAT. The sensitivity of Eichhoff’s test is 0.89. Clinicians often abe Finkelstein 

and Eichhoff s tests. Eichhoff first described his test in 1927 and it is performed actively by the patient: 

kelstein’s was introduced in 1930 as a modification of Eichhoff's. When performing Finkelstein's test 


the 
examiner passively distracts the thumb and pulls it into ul iati i of 
scaphoid instability. ulnar deviation. The Watson test is an 


Type of Reasoning: Deductive 


This question requires one to recall the guidelines and rovided in onde! 

id procedures fi i wK 
to determine the best test to rule out the disorder. This necessitates te inna 5 = fa whichis? 
deductive reasoning skill. In this situation, the therapist should perfo oma of informa one atie test 
ing for de Quervain’s tenosynovitis, especially the WHAT test, if aoa cgay ex 


Examination B 811 


Based on this film, what is the MOST likely examination finding? 


Choices: 

1. Increased lateral costal expansion. 

2. Increased subcostal angle. 

3. Decreased inspiration:expiration (I:E) ratio. 
4. Decreased mediate percussion. 


Teaching Points 


Correct Answer: 2 

This film demonstrates a patient with 
blunted costophrenic angle, and increase 
significantly. 


hyperinflated lungs as evidenced by the flattened diaphragm, 
d amount of air. This will cause the subcostal angle to increase 


Incorrect Choices: eee De l 
Hyperinfl 3 z indicative of obstructive disease. The I:E ratio will increase in this case as the patient 
has dificult e if ab se There is no evidence of secretions in this film, which pate: a the resonance 
of mediate KE sO it can be assumed that this ae would be normal. Lateral costal expansion 

i inflated tungs. 
would be decreased in this patient due to the hyperinfla g 


Type of Reasoning: Analytical determine the MOST likely examination finding based on the x-ray. 
This question requires the test-taker to d graphs often necessitate analytical reasoning skill. If this 


Questions that require analysis of pictures an nd symptoms of hyperinflated lungs. 
question was answered incorrectly, review signs a 
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Examination B 


Neuromuscular | Examination 


and a history of recent falls (two in the past 3 mon 
uation. During the initial examination, what should 


the 


An elderly patient with ataxic gait, balance difficulty, 
is referred for physical therapy examination and eval 
therapist examine first? 


Choices: 

1. Level of dyspnea during functional transfers. 

2. Cardiovascular endurance during a 6-minute walking test. 

3. Sensory losses and sensory organization of balance. 

4. Spinal musculoskeletal changes secondary to degenerative joint disease (DJD). 


Teaching Points 


Correct Answer: 3 

A critical component of balance control is sensory input from somatosensory, visual and vestibular receptor, 
and overall sensory organization of inputs. Initial examination should address these elements before moving 
on to assess the motor components of balance (e.g., postural synergies). The Clinical Test for Sensory Integra- 
tion in Balance (CTSIB) or modified CTSIB (Shumway-Cook, Horak) are appropriate instruments. 


Incorrect Choices: 

Cardiovascular endurance and level of dyspnea during functional transfers are appropriate elements to 
examine but should occur after key elements of balance are examined (sensory components and integration; 
motor and synergistic elements). In this case, DJD changes would not be crucial to examine initially. 


Type of Reasoning: Inductive 

This case scenario requires the test-taker to combine knowledge of the somatosensory system and possible 
reasons for falls in order to arrive at the correct conclusion. A key facet of this question is in the terms “ini- 
tial session” and “crucial.” These words should cause the test-taker to focus on what should come first ina 


sequence of examination events and what is most important for the patient. This requires the use of dinial 
judgment, which is an inductive reasoning skill. 
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sculoskeletal | Interventions 


el TS 


To reduce an elderly individual's chronic forward head posturing į j wi muscles are 
likely shortened and should be stretched? : ee ee 
Choices: 

1. Middle trapezius and rhomboid muscles. 
2. Rectus capitis anterior muscles. 

3. Longus capitis and longus colli muscles. 
4, Rectus capitis posterior major and minor, 


| Examination B 813 
Tea ching Points 
Correct Answer: 4 
ward head posturing or forward translation of th 
with extension of the occipital axial joint and flexio 
sion of the occipital axial joint will lead to shorteni 
sterior major and minor), and localized stretch; 
peutic intervention to reduce forward head postu 


€ occiput in relation to the neck and trunk is associated 


incorrect Choices: 


Muscles anterior to the axis for mid and lower cervical flexion and extension will be chronically overlength- 
ened, and therefore further stretching of these would not be indicated. Forward head posturing is also 
associated with forward scapular posturing, and therefore further stretching of scapular adductors (middle 
trapezius and rhomboid muscles) would not be indicated. 


Type of Reasoning: Inductive 

One must determine the best clinical course of action in order to arrive at a correct conclusion. Questions of 
this nature often require clinical judgment, which is an inductive reasoning skill. For this specific deficit, the 
therapist should consider exercises for the rectus capitis posterior minor and rectus capitis posterior major 
muscles. Review muscle actions of the cervical spine and upper trunk as well as exercises for forward head 
posturing if answered incorrectly. 
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Cardiovascular/Pulmonary | Evaluation, 


A patient has the following pulmonary function test results. 


mS Ae i ba 
—— E y > j 
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"PEOR 2.48 73% 
ACI 3.19 So 37%, 
FEV, (L) 2.62 en 
FEV,/FVC (%) 82% 0.35 ao 
FEF25-75% (L/S) 2.85 7 
‘ven these PFT results: 
What findings would you expect to see on a chest film 8t 
Choices: 
t. Blunted costophrenic angle. 
x nine hyperinflation. 
‘“ulmonary congestion. 


4. Tracheal deviation. 
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Teaching Points 


Correct Answer: 2 

The findings on the PFTs are consistent with severe obstructive ae RES pagi amount 
patient can get out in 1 second, is markedly reduced, indicating obs pai an aah ag Yo ig Very Loy 
indicating difficulty getting air out of the small airways. Lung hyperin m 1s a hallmark 
finding in obstructive lung disease. 


Of aira 


Incorrect Choices: 


A blunted costophrenic angle is seen with a pleural effusion or infiltrate. Pul PE is a findi 
consistent with volume overload and heart failure. A tracheal deviation wou most likely be seen witha 


traumatic event. Any of these findings would demonstrate a restrictive pattern on PFTs, which would prima. 
ily include a decreased FVC. 


Type of Reasoning: Analytical 


For this question, the test-taker must analyze the pulmonary function test results and determine the likely 
findings on a chest film based on these results. This requires analytical reasoning skills where pieces of 
information are weighed in order to draw reasonable conclusions about the patient's condition. For this 
situation, the findings on the pulmonary function test indicate severe obstructive lung disease. If answered 
incorrectly, review pulmonary function test guidelines and symptoms of obstructive lung disease. 


Ə 


Musculoskeletal | Examination N 


A patient is seen in a physical therapy clinic after sustaining a deep laceration of the right buttock. During the 


standing portion of the physical examination, the therapist observes a positive Trendelenburg sign. What did 
the therapist see? 


Choices: 


1. The right side of the pelvis dropped when the right foot was lifted off the ground. 
2. The right side of the pelvis dropped when the left foot was lifted off the ground. 
3. The left side of the pelvis dropped when the right foot was lifted off the ground 
4. The left side of the pelvis dropped when the left foot was lifted off the ground 


Teaching Points 
Correct Answer: 4 


The Trendelenburg sign is used to identify weakness of the gluteus medius muscle. When body weight is 
supported on one limb, the gluteus medius contracts to help maintain the pelvis in a level position. If" 
muscle is sufficiently weak, it fails to provide lateral stabilization and the el yaa : n ne opposite 
(see Figures 2-32a and 2-32b). Weakness of the muscle can occur due t di pageant gluteal nerv? 
lesion (which is what likely happened here), or L4-L5 nerve root abiens laos 
Incorrect Choices: 


None of the incorrect choices accurately describes what is seen during the Trendelenburg test. 


Examination B 815 


e of Reasoning: Deductive 


for this question, the test-taker must recall the f 
ion. This require Catures of the Tr Sen fe 
AA ba i ne A of factual guidelines, which aaa mena sign in order to draw a correct 
the wea side of the pelvis drop when the | uctive reasoning skill. For this case, 
information on Trendelenburg sign if answered incorrect} © teft foot is lifted off the ground. Review 
y. 


Musculoskeletal | Evaluation, Diagnosis 


After i ges 8 amui re trochanteric bursitis for 1 week, the patient has no resolution of pain and is com- 
plaining of problems with gait. After reexamination, the therapist finds weakness of the quadriceps femoris 
and altered sensation at the greater trochanter. What is the MOST likely cause of the problems? 


Choices: 

1. L5 nerve root compression. 

2. Sacroiliac (SI) dysfunction. 

3. LA nerve root compression. 

4. Degenerative joint disease (DJD) of the hip. 


Teaching Points 


Correct Answer: 3 
The positive findings are consistent with an L4 nerve root compression. 


Incorrect Choices: 
Weakness of only one muscle group is not a common finding for DJD or SI dysfunction. L5 nerve root 


compression would result in hamstring weakness. 


Type of Reasoning: Analytical Be 
In this question, the symptoms are provided and the test-taker must make a determination of the possible 
diagnosis. Questions such as these require analytical reasoning skill, using knowledge of neuroanatomy to 
determine that the most likely cause is L4 nerve root compression. If this question was answered incorrectly, 
review information on nerve compressions of the lumbar spine. 
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Genitourinary i Examination a genie cian A oo i 
E 3 ditioning and decreased gait 
A patient in chronic renal failure is being seen 19 preci side’ ae oe a E n oe 
endurance. The therapist needs to schedule the pa low when taking the patient's blood pressure? 


mornings a week. What guidelines should the therapist fol 


Choices: 
2. a minute during walking, using r spat arm. 
3. ie and postactivities, using the nons Se cat 
4. In oe when activity has ceased, using 

€ supine position, using the shunt arm- 
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Examination B 


Teaching Points 


Correct Answer: 2 
A dialysis shunt woul 
are appropriate. 


d interfere with taking BP. Use the nonshunt arm. Pre- and postexercise measur emen 


Incorrect Choices: i , 
The shunt arm cannot be used to take BP. Taking BP in the shunt arm Or during walking would result in 


inaccurate measurements. 


Type of Reasoning: Inferential 

One must reason the best way to monitor a patient's 
has an atrioventricular shunt in the arm for dialysis. 
arm where the shunt is located. Also, monitoring BP is best carried out pr 
tolerance for activity. This type of reasoning is inferential because one mus 
patient care, considering the diagnosis and limitations of the patient. 


Integumentary | Evaluation, Diagnosis 


BP using the appropriate guidelines when the patient 
Guidelines dictate that you should not take BP on the 
e- and postactivity to determine 
t infer the best approach to 


A physical therapist examines an adult patient who was referred with acute foot and ankle pain. The dorsal 
and lateral aspects of the foot and ankle are markedly swollen. The patient denies any recent trauma. On 
examination, the therapist notes that the swollen area is warm to the touch and diffusely tender with palpa- 
tion. There is a small, healed cut on the dorsum of the foot. The therapist suspects cellulitis. Which finding 
would help corroborate the diagnosis of cellulitis? 


Choices: 

1. Diffuse ecchymosis. 

2. Absent tibialis posterior pulse. 
3. Low-grade fever. 

4. Positive Stemmer’s sign. 


Teaching Points 


Correct Answer: 3 


Cellulitis is a rapidly spreading, acute infection of the skin and subcutaneous tissues. Small breaks in the 


skin allow organisms such as staphylococcus to i 
nvad i : l j 
na praeri — fever, chills, and local swelling, ap ag ales Nepali scents oe 
pee he involvement of the lymphatic system is often first obs n pom . Ce R der the $’ 
ating trom the infection site in the direction of regional (proximal) i = Hig streak un 
ymph nodes. 


Incorrect Choices: 


Ecchymosis, or the discoloration/bruising, results fro 
seen after trauma to the musculoskeletal system. A li 
ecchymosis in the involved area. There was no histo 


$ actual tissue damage and bleeding and is often gitin 
gament torn after a lateral ankle sprain WO 
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e of Reasoning: Inferential 


i tion, the test-taker m 
for this ques ust analyze the sym 
ikely corroborate the presen ie Te Ptoms presented, then infer which symptom would 
ma aet is likely to be crue of e requires inferential rapa shat whet one deter- 
lulitis. If answer ed incorrectly, review signs and mane one a low-grade fever would corroborate cel- 
itis. 


musculoskeletal | Evaluation, Diagnosis 


‘ont orth hi om 
An Lak EE ih a cas has undergone a physical therapy regimen of mobility and strengthen- 
ing exercises. me measure that can best determine improvement in the patient’s condition? 


Choices: 
|. Lower Extremity Functional Scale (LEFS). 


2. Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC). 
3. Patient Specific Functional Scale (PSES). 
4, Fear-Avoidance Behavior Questionnaire (FABQ). 


Teaching Points 


Correct Answer: 2 
The WOMAC or Western Ontario and McMaster Universities Osteoarthritis Index is the gold standard for 


measuring changes in pain, stiffness, and function in patients with hip and knee osteoarthritis (see Box 2-1 
and Appendix 2A). 


Incorrect Choices: 
The LEFS is an outcome measure designed to measure changes in pain and disability in patients with a wide 


variety of lower extremity problems. It does not specifically address impairments or stiffness associated with 
OA. Neither does the PSES, which is a self-report instrument designed to assess functional changes in indi- 
viduals with any musculoskeletal problem. The Fear-Avoidance Behavior Questionnaire focuses on howa 
patient's fear-avoidance beliefs about physical activity and work may affect or contribute to their low back 


Pain. 


Type of Reasoning: Inductive =: 
This question requires one to determine the outcome measure that can best determine improvement in 
hip osteoarthritis. Inductive reasoning is utilized with this question, as clinical judgment, coupled with 
knowledge of th 3 measures reach a correct conclusion. For this scenario, the Western 
PRI See: : ex is best. Review the WOMAC if answered incorrectly. 


Ontario and McMaster Universities Osteo 


helps one to 


arthritis Ind 


7 Car diovascular/Pulmonary heveluer de Ahi OS S 


y 
eee ee 


mission to a phase 2 hospital-based cardiac rehabilita- 
ent’s ECG responses are continuously monitored via 


ction should the therapist take? 


Ee en e C 


a 4 myocardial infarction (MI), a patient is a l asi 
Program. During the initial exercise Fane what a 
‘ty. The therapist notices four PVCs in a FO 
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Choices: | | ) 
1. Modify the exercise prescription by decreasing the inen T 
2. Stop the exercise and notify the medical team immediately. 


3. Continue the exercise session, but monitor closely. : 
í ercise. 
4. Have the patient sit down and rest for a few minutes before resuming ex 


Teaching Points 


Correct Answer: 2 , 
A run of three or more consecutive PVCs is ventricular tachycardia. The rate is very rapid, resulting in seri- 


ously compromised cardiac output. This is potentially an emergency situation that can deteriorate rapidly 
into ventricular fibrillation (no cardiac output) and cardiac arrest. 


Incorrect Choices: 
The other choices, which involve continuation of exercise, put the patient at serious risk for cardiac arrest. 


Type of Reasoning: Inductive 
This question requires the test-taker to use diagnostic reasoning and clinical judgment to determine whether 


or not the PVCs and absence of P wave are significant enough to warrant physician notification. This type of 
reasoning is inductive, and the test-taker is called to make a decision for the safety of the patient. In this case 
physician notification is warranted, and exercise should be halted immediately. If this question was answered 


incorrectly, refer to cardiac rehabilitation guidelines and interpretation of ECGs. 
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Neuromuscular | Evaluation, Diagnosis 


A patient with left hemiplegia is able to recognize his wife after she is with him for a while and talks to him 
but is unable to recognize the faces of his children when they come to visit. The children are naturally very 
upset by their father's behavior. What is the BEST explanation for his problem? 


Choices: 

1. Somatognosia. 

2. Anosognosia. 

3. Visual agnosia. 

4. Ideational apraxia. 


Teaching Points 


Correct Answer: 3 

All of the choices are indicative of perceptual dysfunction. This patient is most likely suffering from visual 
agnosia, which is an inability to recognize familiar objects despite normal functi : f the eyes and optic 
tracts. Once the wife talks with him, he is able to recognize her by her voice nction of the ey 


Incorrect Choices: 
Ideational apraxia is the inability to perform a 

rie Purposeful motor act, eith ically or upon con® 
mand. Anosognosia is the frank denial, neglect, or lack of awareness of he moa be: ones 
paralysis. Somatognosia is an impairment in body scheme. € presence or seve 


Examination B 819 


type of Reasoning: Analytical 


In this question, one must recall the meani 
: 3 eaning of the f ; 
ptoms as described. This requi ; € tour choices provi a 
quires analytical reasoning, which i trash nd ne meres POEM 
es one to determine the mean- 


ing of statements or medical termi ; 
A ious perceptual nology. If this question i 
the various perceptual problems after CVA. was answered incorrectly, refer to information on 


tory of fall injury except for minor bruising. The patient is currently taking a number of medications. What is 


Choices: 

1. Colace. 

2. Albuterol. 

3. Nitroglycerin. 

4, Coumadin sodium. 


Teaching Points 


Correct Answer: 3 
Of the medications listed, nitroglycerin has the greatest risk of causing dizziness or weakness due to postural 


hypotension. Fall risk is increased even with small doses of nitroglycerin. 


Incorrect Choices: 
Colace (docusate sodium), an anticonstipation agent, can result in mild abdominal cramps and nausea. 


Coumadin (warfarin sodium) is an anticlotting medication. Adverse effects can include increased risk of 
hemorrhage, which indirectly can result in lightheadedness. Dosages are carefully monitored. Albuterol, 


a bronchodilator, can cause tremor, anxiety, nervousness, and weakness. 


Type of Reasoning: Inferential ee | 
One must infer information from the four medications provided in order to determine the one that is most 
likely to contribute to increased fall risk. In this circumstance, using inferential reasoning, one recalls the 

: that nitroglycerin is most likely to cause increased risk of falls 


Side effects of each medicine and determines 
because this is one of the common side effects. 
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pares ases with ee 
x Patient complains of foot pain when first e < ~ treadmill. Examination reveals pes planus and 
m P . 7 I un í [d a à 
Pain os es in weigh ee calcaneus. What is the BEST choice for early intervention? 
pation at the dis 


820 Examination B 


Choices: 

1. Prescription for a customized orthosis. 
2. Strengthening of ankle dorsiflexors. 

3, Modalities to reduce pain. 

4. Use of a resting splint at night. 


Teaching Points 


Correct Answer: 4 


The symptoms are suggestive of plantar fasciitis. The focus of patient management should be on decreas 
the irritation to the plantar fascia. This is most effectively done with a resting night splint. See Box 2.14 for 
the Heel Pain/Plantar Fasciitis Clinical Practice Guideline. 


Incorrect Choices: 


Modalities to reduce pain offer some symptomatic relief; however, the pain is not constant. Strengthening 
the dorsiflexors will not change irritation to the plantar fascia. A customized orthosis may be necessary ata 
later time if primary symptoms do not resolve after early management. 


Type of Reasoning: Inductive 


This question requires one to recognize the patient's symptoms as plantar fasciitis and then recall the com- 
mon treatment strategies for this condition. This requires one to utilize clinical judgment, which is an induc- 


tive reasoning skill. If this question was answered incorrectly, refer to guidelines of treatment of plantar 
fasciitis. 


Neuromuscular | Interventions 


A patient with multiple sclerosis is referred to inpatient physical therapy for evaluation and treatment of 
right hemiplegia, diminished sitting balance, and reduced sittin 


s g tolerance following a relapse. The patients 
Trunk Impairment Scale (TIS) score is 6/23. Which of the following interventions is most appropriate for the 
patient's current condition and level of sitting balance? 


Choices: 

1. Sitting trunk rotation, perturbation, and functional reach exercises, 

2. Contact guard sit to stand transfers with a focus on maintaining proper postural alignment. 

3. Fit for an electric wheelchair with appropriate cushions as the patient cannot maintain static sitting posture 
4. Postural stability exercises in supine and sitting with a focus 


on maintaining proper postural alignme™ 
Teaching Points 
Correct Answer: 4 


The trunk impairment scale score indicates the 
10 seconds). Initially, this patient will be able t 
and sitting with a focus on increasing sitting tol 

patient's sitting tolerance has improved, dynamic sitting 


balance exercises can be introduced. 
Incorrect Choices: 


d may im 
tolerance. oe 
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e of Reasoning: Inductive 


: s question, the test-take 

A iding intervention Pane Be ht clinical judgment in order to determine a best course of action 
this patient, with the presenting impot multiple sclerosis, This requires inductive reasoning skill. For 
maintaining proper postural alignment ask Sat sioo pe exercises in supine and sitting with a focus on 
answered incorrectly, » Neview Intervention approaches for multiple sclerosis if 


Bas LOS 


Cardiovascular/Pulmonary | Evaluation, Diagnosis 


A PT should be alert to recognize the signs and symptoms associated with the onset of aspiration pneumonia. 
Which patient diagnosis is the MOST susceptible to develop aspiration pneumonia? 


Choices: 
1. A circumferential burn of the thorax associated with significant pain. 


2. Severe scoliosis with compression of internal organs, including the lungs. 


3, Amyotrophic lateral sclerosis (ALS) with dysphagia and diminished gag reflex. 
4. A complete spinal cord lesion at T2 with diminished coughing ability and forced vital capacity (FVC). 


Teaching Points 


Correct Answer: 3 
Aspiration pneumonia results from an abnormal entry of fluids or matter (including food) into the airways. 


A patient with ALS with an inability to swallow (dysphagia) and diminished gag reflex is most susceptible to 


aspiration pneumonia. 


Incorrect Choices: ee 
Others listed may be susceptible to other forms of pneumonia or even, though less likely, aspiration pneumonia. 


Type of Reasoning: Evaluative pests 
In this question, the test-taker must evaluate the four patient circumstances borne mi E cmp which 
Patient is most at risk for aspiration pneumonia. This requires one to sore e value i e informa- 
tion presented in each patient circumstance, which requires skills meg a O chs hea ue =, 
clusion, one must understand each diagnosis and CIC ii ids cag nea MECU 
reviewed if this question was answered incorrectly. 


= & 


Musculoskeletal | Intervention T e aa 
(Heo ee bearing and mobility status within the first week to 


ee ee TRE 2 =F eae ek i g -5 g ie 
t A - -E = o- => ~ i E = ; 1- = 


ee ee ae eee ee 


BEST weight- 


i 2 
dverse soft tissue responses? 


After an ACL reconstruction, what is the 
pain, increase ROM, and avoid a 


Choices: 


l. Non w s n bd bilizer. 
-weight-bearing in a knee immoDr © | tolerated. 
‘Toe-touch weight-bearing with range of asa or knee brace locked at 0°. 


3. We; ; immob 
eight-bearing as tolerated in a cad Ero otion as tolerated. 


4. Wo; 
“ight-bearing as tolerated with ran 


622 


Examination B 
Teaching Points 
Correct Answer: 4 ‘ce Guideli e Box 2-6) recommends i 
Clinical Practice Guideline (se . immed: 
The 2017 JOSPT Knee Ligament Sprain ana practis increase joint range of motion, reduce join = 


ilizati ithin 1 week after ACL rec 
Pa eae iol knee extension ROM loss. The use of an aie AER ps knee brace does ; 
appear to be safer or more effective than using no knee brace at all ‘ = j i a construction, The 
2017 recommendation is to elicit and document patient preferences reg 8 g- 


Incorrect Choices: ; aor? : a 
The 2010 and 2017 JOSPT Knee Ligament Sprain Clinical Practice Guideline nape that immobilization 
results in an increased risk for scar tissue and capsular restrictions and increased pain. Immediate weight. 
bearing is associated with no detrimental effects regarding stability or function. Immediate weight-beari 
may decrease anterior knee pain and provides a compressive stimulus to the tibiofemoral joint, incteasing 
activation of the quadriceps muscle. 


Type of Reasoning: Inductive . 
termine a best course of action. This neces. 


This question requires one to use clinical judgment in order to de Th 
sitates inductive reasoning skill. For this scenario, it is best to allow weight-bearing as tolerated within range 
of motion as tolerated after an ACL reconstruction. Review treatment guidelines for ACL reconstruction if 


answered incorrectly. 


Neuromuscular | Evaluation, Diagnosis ; 2. 


B87 


A patient with a spinal cord injury has 4 out of 5 MMT of the bilateral elbow flexors and deltoids. All other 
muscles in the bilateral upper and lower extremities have complete motor loss. Sensation is normal in both 
lateral arms. Sensation is also present but altered in various dermatomes distal to the bilateral upper arms, 
to include normal pinprick and deep pressure in the S4-S5 dermatomes. This presentation is consistent with 
which neurologic level of injury and American Spinal Injury Association (ASIA) impairment scale rating? 


Choices: 

1. C5 neurologic level; ASIA B. 
2. C5 neurologic level; ASIA C. 
3. C6 neurologic level; ASIA C. 
4, C6 neurologic level; ASIA D. 


Teaching Points. 


Correct Answer: 1 

The neurological level of injury is defined as the most caudal level of the spinal cord with normal motor 
(defined as at least a 3 out 5 MMT) and sensory (intact light touch and pinprick) function on both sides 
of the body. The elbow flexors and lateral arm are designated as the C5 myotome and dermatome levels 
this classification. The ASIA impairment scale provides a rating for complete (ASIA A), sensory incomp sp 
(ASIA B), motor incomplete (ASIA C and D), and normal motor/sensory (ASIA E) An ASIA B rating , 
sensory function preserved at the most caudal ($4-S5) segments, . 


Incorrect Choices: 
The other choices have the incorrect myotomes, dermatomes ical level 

ie i ' , and/or AS ng. urological 1% 
of injury requires wrist extensor MMT of at least 3 out 5 and dete ones Pe A thud 
The ASIA C and D ratings require evidence of preserved motor function below the defined neurologic level 
with less than (ASIA C) or more than (ASIA D) half of the distal muscles with >3 MMT. : 


E 
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type of Reasoning: Analytical 


for this case, the symptoms are consistent with C5 n raw reasonable conclusions about their significance. 
the ASIA scale, especially ASIA B, eurologic level, ASIA B, If answered incorrectly, review 


2 


Gastrointestinal | Evaluation, Diagnosis 


A sports physical therapist (PT) is working with a high school hock : ; uk se 
ey player with a history of Crohn’s disease. 
He has a history of small bowel resection. The sports PT knows he is at highest risk for which type of arthritis? 


Choices: 

1. Osteoarthritis. 

2, Reactive arthritis (Reiter's syndrome). 
3, Gout. 

4. Psoriatic arthritis. 


Teaching Points 


Correct Answer: 2 
Reactive arthritis is similar to rheumatoid arthritis, whereby the body's immune system mistakenly attacks 


the joints and causes an inflammatory response, which causes joint pain and stiffness as well as deform- 
ity. However, unlike rheumatoid arthritis, reactive arthritis usually affects larger joints and can also affect 
the lower spine, especially the sacroiliac joints. Crohn's disease is often associated with this form of 


arthropathy, 


Incorrect Choices: 

Osteoarthritis is caused by wear and tear of joints and is not related to an autoimmune response. As an ice — 
hockey player, he may be susceptible to osteoarthritis in the future. This is not of concern for him now at this 
young age. Gout is a type of arthritis where defective metabolism of uric a leads to aye a crystal forma- 
tion in the joint. This type of arthritis typically affects patients In the 40 to 60 age pie Fra paeis 
arthritis is another type of autoimmune arthritis, this patient would erat oe ide ac a = y rash 
Consistent with psoriasis. Psoriatic arthritis can be associated with Crohn’s disease but to a much lesser extent 


an reactive arthritis. 


e @) i g Í s é a b b 
Type of Reasoning: Deductive the risk factors associated with Crohn's disease in order to arrive 


For thi Il 
S qu -taker must reca ; 
a question, the test tak res the recall of factual information, which is 2 deductive reasoning skill. 
rect conclusion. This requires th factor. Review information on Crohn's disease and associated risk 


l this scenario, reactive arthritis is a risk 
“lors if answered incorrectly. 
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Nonsystem | Equipment, Devices ` 
ua., | 

ee prosthesis demonstrates forward trunk lean: 

is the MOST LIKELY cause of this gait deviations 


putation and an above kn 


A patient with a transfemoral am 
th a rolling walker. What 


during the stance phase of gait wi 


Choices: 

1. Prosthesis is too long. 
2. Walker is set too high. 
3. Weak gluteus maximus. 
4. Unstable knee unit. 


Teaching Points 


Correct Answer: 4 i ; 
An unstable knee unit will result in the knee buckling in stance and the patient forward bending and load- 


ing into the walker to compensate. 


Incorrect Choices: 
If the prothesis is too long it will result in a long limb with the typical compensations of vaulting or cir- 

cumduction but not excessive forward trunk lean. If the walker is set too high the patient will maintain an 
upright posture and typically compensate by increasing elbow flexion. Weakness in the gluteus maximus will 


result in increased lumbar and trunk extension during stance. 


Type of Reasoning: Inferential 

This question requires the test-taker to infer the most likely cause of a gait deviation for a patient with for- 
ward trunk leaning during stance phase of gait while using an above knee prosthesis. This requires one to 
draw from knowledge of prosthetic use and common issues during gait training. For this situation, the most 
likely cause for this is an unstable knee unit. Review gait training and prosthetic use if answered incorrectly. 


e 


Musculoskeletal | Interventions 


Following a total hip arthroplasty with a posterior approach, what positions should be avoided while pe 
forming rehabilitation exercises and activities of daily living? 


Choices: 

1. Hip flexion greater than 90°, adduction past mid-line, and internal rotation 
2. Hip flexion greater than 90°, adduction past mid-line, and externa] anor: 
3. Hip extension past neutral, abduction past mid-line, and interna] rotation i 
4. Hip extension past neutral, abduction past mid-line, and external rotation. 


Teaching Points 


Correct Answer: 1 


To reduce the risk of dislocation, patients i iti : o, adducti?" 
past mid-line, and internal ae Ina EE idak ae Sipe pati a mow 
ments place increased stress on the posterior joint capsule and may ng 2 a cae the prosthe® 


+ 


p 
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Incorrect Choices: 
patients do not need to avoid hip extension; adequate hi 
t mechanics. Hip external rotation quate hip extension ran 


e a a 
the joint following a THA with a posterior ee a 


ge of motion promotes good walk- 
not place excessive stress on healing structures or 


Type of Reasoning: Deductive 


For this question, one must recall] ior hi i 

requires deductive reasoni ng kil oha A hip precautions in order to arrive at a correct conclusion. This 

ror this situation, hip flexion RIRS, A recall of guidelines helps one to draw correct conchumiovia 
n 20", adduction past mid-line, and internal rotation should be 


avoided during daily activities and exercise. Rev; , 
cautions, if answered incorrectly, Review hip precaution guidelines, especially posterior hip pre- 


Neuromuscular | Evaluation, Diagnosis 


A 65-year-old male reports falling 3 days ago with hyperextension to his neck. His initial symptoms only included 
mild (3/10) neck pain and his cervical x-rays were negative for a fracture. The patient is now having constant and 
diffuse weakness (2/5 strength testing) and impaired coordination in the bilateral hands, thumbs, and fingers. He 
also has burning pain and tingling with reduced pinprick sensation to the posterolateral arms and thorax. Which 
of the following health conditions is most consistent with the patient's signs and symptoms? 


Choices: 

1. Anterior Cord Syndrome. 

2. Brown Sequard Syndrome. 

3. Central Cord Syndrome. 

4. Medial Medullary Syndrome. 


Teaching Points 


Correct Answer: 3 


Central Cord Syndrome most often oc 
patient's signs and symptoms, to include ponora 
and temperature sensation, are consistent with dama 


level of the cervical spine. 


curs with neck hyperextension and in adults over the age of 50. The 
d upper extremity weakness and “cape-like” loss of pain 
ge to the ventral horn and spinothalamic tracts at the 


Incorrect Choices: ; : ; 
ices: TA a News i 

2 l ith neck flexion injuries and results in damage to the corticospi 

Anterior cord syndrome is more common W er extremity symptoms, to include upper 


; ing more pronounced low e Upp: 
r neuron signs below 


ibration, proprioception, fine touch) function and 
j rge sensory fiber 3 i t often the result of a stroke 
Ea Ses oF mA meS x ae Medial medul ary apa le Ep Tables 3-12 and 3-22 for 
Seal loss of pain and ie poo (cranial nerve XII) and hemipieg 
Presents with weakness in the 

additional information). 

ting symptoms of the patient and then determine which 
presen 


ms. This requires analytical reasoning skill, where pieces 
tent with the TE uian For this scenario, the symptoms are consistent 
ble co ; 


. s bed i í 


Type of Reasoning: Analytical 


'S question requires one to 4 
uth condition is most consis 
y information are analyzed to draw EENAA 
with Central Cord Syndrome. If answered 


"cluding Central Cord Syndrome. 


nalyze the 
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e, 


— cities ee 
A patient with bacterial pneumoni ainet 
a has crackles and wheezes į 
e 
breath sounds throughout. The palen a an ph es in the left lateral basal se 
(SaO,) of 90%. i 


Examination B 


Musculoskeletal | examination = ; 
Centraj 


iecti mplaints consistent with lum 
An elderly adult patient presents with a history of and subjective comp bar 
elderly a 


i inical test to 
spinal stenosis. What is the MOST appropriate clinica 
vascular claudication? 


differentiate spinal stenosis from inter: 


Choices: 

1. Femoral nerve traction test. 
2. Bicycle (van Gelderen’s) test. 
3. Valsalva’s maneuver. 

4. Lumbar quadrant test. 


Teaching Points 


Correct Answer: 2 


The bicycle (van Gelderen’s) test is designed to differentiate between spinal stenosis and intermittent 
vascular claudication. Van Gelderen’s bicycle test is designed to stress the lower extremity vascular system 


without causing any central canal or foraminal stenosis that could be misinterpreted as intermittent 
neurogenic claudication. 


Incorrect Choices: 


The lumbar quadrant test is utilized to identify a lumbar facet dysfunction. The femoral nerve traction test 
is utilized to identify if there is an entrapment of the femoral nerve, and thus it is not related to either of 
these two conditions directly. Valsalva’s maneuver is utilized to identify a space-occupying lesion such asa 
disc herniation, a tumor, etc. This would not be sensitive in identifying a spinal stenosis. 


Type of Reasoning: Deductive 


One must recall the testing guidelines of the lumbar spine in order to reach a correct conclusion. This 
necessitates the recall of factual information, which is a deductive reasoning skill. Through the deductive 


process, one should recall that the bicycle (van Gelderen’s) test is most appropriate to differentiate spinal 
stenosis from intermittent vascular claudication. Review lumbar testing guidelines if answered incorrectly, — 
especially the bicycle test. 


ee i Dea i 
< Sip oe A 


Choices; 
1. Postural drainage, percussion, a j 
et p and shaking over the appropriate area on the left lateral thorax for seaeo™® 
2. Positioning in left sidelying to i 
oim ilati 
3. Postural drainage, A POR 


: ; on/Perfusi i 
Soils percussion, and shaking to 10N ratios. 


the rj 
e right basilar Segments in order to keep the right jung 


Teaching Points Examination B 827 
Correct Answer: 1 


aking to the appropriate lung segments is advisable. The 


tion with the head of bed tipped in full Trendelenburg Koken c ern fice Beat ae 
re On. Given the borderline SaO. values on 4 L of 
2 


Patient tolerance. 


e is nothing that will 
aai in lefi sidelying and o ein ne stays healthy or makes it more functional. Therefore, 
placing the patient in the left sid ine re Re pea breathing exercises are incorrect choices, In addition, 

Be ae fot es eat incr 
that is getting little ventilation. This position would ea EnS E Tirei 


cations for modified postural drainage procedures. 
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System Interactions | Evaluation, Diagnosis 


ee eee DERG JA 


A therapist receives a referral to see an elderly patient in the intensive care unit (ICU) recovering from a 
severe case of pneumonia. The patient is confused and disoriented. What criteria would allow the therapist 


to determine the disorientation is due to delirium rather than dementia? 


Choices: 
l. Hallucinations are present throughout the day. 


2. Persistent personality changes are evident. 


3. Symptoms are intermittent. 
4. Level of arousal is significantly depressed. 


Teaching Points 
Corr . Baa as i i i 
Acut = ass : ‘zed elderly patients frequently exhibit delirium, i vay aa are 
ao zi, eae a oe with symptoms of confusion that alternate 
onstrate a fluctuating cou t night. 
Ydes are disrupted and confusion is typically worse s j 


Incorrect Choices: = 
All other choices are signs of chronic dementia. 
ts in order to determine which statement most 
Eee In this case, the disorientation is due to delirium, 
3 dementia experience constant disorientation. 
f statements presented utilize evaluative rea- 


ake a judgment call. 


Type of Reasoning: Evaluative eae 
One must evaluate the merits of each of the and diagnosis. 
likely seems true for the patient s symptoms eas patients wi 
Decause the symptoms are intermittent, enc and merits O 

€stions that require one to determine ause of the need to m 
‘oning skill, which can be challenging bec 
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Nonsystem | Research 


femoris muscle torque. Four dilterent ©" scapes Whics 
ve ta orgs ie used to determine if there is a significant difference in torque output based on eler, 
trode placement? 


Choices: 

1. Analysis of variance (ANOVA). 

2. T-test. 

3. Linear regression analysis. 

4. Pearson's product-moment coefficient. 


Teaching Points 


Correct Answer: 1 


The ANOVA is the appropriate test for this study. It is used to determine if there are differences among three 
or more groups. See Figure 16-1 for examples of which statistical tests to use based on a study's purpose. 


Incorrect Choices: 


A t-test determines if there is a difference between two groups. It is used if there is only one dependent and 
one independent variable in the study. Linear regression analyses are done to determine if there is a relation. 
ship between two variables as a basis for prediction, The purpose of linear regression analysis is to develop 
an equation that predicts a relationship between two variables (e.g., body weight and blood pressure), 


Pearson's product-moment coefficient is a measure of the strength of the linear relationship (correlation) 
between two quantifiable variables. 


Type of Reasoning: Deductive 


This question requires the test-taker to recall research guidelines, especially statistical tools, in order to amive 
at a correct conclusion. This necessitates factual information, which is a deductive reasoning skill. For this 


situation, the statistical too] that must be used is the ANOVA. If answered incorrectly, review research guide- 
lines, especially statistical tools. 


Choices: 


1. Demonstrate the task and use tactile cues and word repetition 
2. Have the family present to help interpret durin i 
y pre . 8 physical th i 
3. Write out detailed instructions and show the cs a a siete ar hee Shey 
4. Consult with the speech pathologist to establish a communication Rae 


ing Point 
Teaching S Examination B 829 


Correct Answer: 1 
Fluent aphasia (Wernicke’s aphasia) i 
asi 
and flows smoothly while ines Gk central language disorder ; 
etition, and tactile cues offer the be prehension is impaired in which spontaneous speech is preserved 
st means of communicating. Foe pia (visual jiddaliies), word 
ng with this patien , WOrG rep- 
L 


incorrect Choices: 
Verbal cues are best for pati i 
ai ents with no 
cues is intact but motor production of Bie s aphasia (Broca’s aphasia) in whi 
and lengthy instructions are not bined is not. A communication b i d, dues boned sires 
ed unless the patient does not ip ie ai htogtonta ries 
rove with tactile cues, visual dem- 


$ 


onstration, and word repetiti 
on. ily wi 
The family will also have difficulties communicati 
unicating with the patient. 


Type of Reasoning: Inductive 
In this question, the pati ! 
ent re PEPES 
aphasia. The test-taker must EE training but has limitations in communication fr icke’ 
sj ehrit, which is to provide den aai e the best way to communicate with a patient a EAA s 
cal judgment to determine a best p y te gestures, rather than verbal cues A SE that cick el i 
PREN icit clini- 
veed incocnectie) ran ae e of action utilize inductive reasoni i i i 
o i ing skills. 
/ information on communication with patients i were ‘i ot 
s aphasia. 


Musculoskeletal | Evaluation, Diagnosis | 


What is a c i ition i j i 
ongenital condition in which there is a development of nonprogressive contractures affecting one 


or more areas of the body prior to birth? 


Choices: 

l. Arthrogryposis congenita multiplex. 

x Juvenile idiopathic arthritis. 

z Scleroderma (progressive systemi 
. Duchenne muscular dystrophy. 


c sclerosis). 


Teaching Points 


tifying this condition is that the physical findings 


Correct Answer: 1 
t birth. 


ee oerypoass congenita multip! 
multiple contractures of the lim 


ex, where the key to iden 
b segments are present a 


n inflammatory disease beginning frequently between the ages of 1 and 3 and 
when chronic. 


al for contractures a 
j ic di t affe 

matic, and chronic disease that atte 
rheu ng eroderma is between 35 and 50 years of age. 


Scl : 
se en is an autoimmune, aN developi 
ve tissues. T ommon agé span tor s } ] 
uchenne mus Peon en isa peneliC disorder characterized by progressive muscle degeneration and 
W : i 
eakness in children with onset between 3 and 5 years of age 


eres Choices: 
u i = A è s.’ 2 
venile idiopathic arthritis 1s a 


l t ; 
eads to joint pains with potenti cts the body by hardeni 
ing con- 


Type of i A 

is r eaponng rae tion of a condition, and the test-taker must gprs Pe ss likely 
diagnosis, This ates al ical Feasoning skill, where pieces of information are m yzed to draw a conclu- 
“on about the likeh di sr For this scenario, the description cata pes = i p zarra 
Uitiplex. If ceed oe y, review signs d symptoms of a rogryposis congenita MUMPS 
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Integumentary | Interventions 


n industrial accident and has full-thickness burns Over 


A patient was burned over 40% of the body in ss burns over the shoulders. In order to sta 


anterior trunk and neck and superficial gana 
patient out of positions of common deformity, wha 


bilize th; 
rthotic device would be of GREATEST benefit? this 


ote ic plus hand splint 
1. Soft cervical collar with an intrinsic plus ha . EE, 
2. A cervical thoracic lumbosacral orthosis (CTLSO) used during all upright activities. 


j i i i i ilizi irplane position. 
3. Plastic cervical orthosis and axillary splints utilizing an alrptat 
4. Splints utilizing a flexed position for the shoulders and body jacket for the trunk. 


Teaching Points 


Correct Answer: 3 ai ie ce: 

The common deformity for the anterior neck is flexion; the appropriate positioning device is a firm rigid 
plastic cervical collar that stresses extension. The common deformity of the shoulders is adduction and inter. 
nal rotation; the appropriate position device is an axillary or airplane splint that stresses abduction, flexion, 
and external rotation. 


Incorrect Choices: 

Choices that involve hand splints should be ruled out immediately because there is no mention of burs to 
the hands. A CTLSO would prevent neck flexion but does not deal with the potential shoulder deformities. 
The CTLSO could also restrict breathing and enhance the risk of pneumonia. 


Type of Reasoning: Inductive 


This question requires one to recall common positioning techniques after burns to the anterior trunk and 
neck. Using knowledge of the typical deformity and contracture patterns with burns to this area, one can 
reason that the solution is to utilize axillary splints and cervical orthosis to bring about abduction, flexion, 
and external rotation of the shoulders and cervical extension. Questions that require one to make interpreta- 
tions of clinical guidelines and make judgments from this utilize inductive reasoning skills. 


is 


Metabolic/Endocrine | Evaluation, Diagnosis 


A patient with type 2 diabetes is referred to physical therapy for exercise conditioning. What is a pathophys* 
ologic cause of type 2 diabetes? 

Choices: 

1. Metabolic syndrome. 

2. Impaired ability of the tissues to use insulin 


3. Loss of beta-cell function and insulin deficie 
4. Pancreatic tumor. 


and insulin deficiency. 
ncy, 


Teaching Points 


Correct Answer: 2 


Type 2 diabetes results from impaired ability of the tissues 


i Pana to use insulin (insulin resistance), accompa” 
by a relative lack of insulin or impaired release of insulin ee 


Zz 


Examination B 831 


incorrect Choices: 
1 diabetes results from ] 
bolic syndrome is a prec Ope 2 dite el function and an absolute insulin deficiency. Meta- 
. = -d . en d * ` ° « . 
low high-density lipoprotein (HDL), hypertension, and high Gai xi ana obesity, high triglycerides, 
Pancreatic tumor is not a causative factor in type 2 diabetes & plasma glucose (>110 mg/dL). 


Type of Reasoning: Deductive 


tissues to use insulin and insulin deficiency. If this q 
information, especially causes of the condition. 


i OLS as he I a me STS 
iG => $ AF ae 


Neuromuscular | Interventions 


Which intervention is BEST to improve left-sided neglect in a patient with left hemiplegia? 


Choices: 

1. Hook-lying, holding, light resistance to both hip abductors. 

2. Rolling, supine to sidelying on right, using a PNF lift pattern. 

3. Sitting, with both arms extended, hands resting on support surface, active holding. 
4. Bridging with both arms positioned in extension at the sides. 


Teaching Points 


Correct Answer: 2 ° . $ 7è * * . ° 
Incorporating the involved left side into a crossing the midline activity (rolling, using PNF lift) is best. 


In ices: ee 
PEA symmetrical activity and do little to bring attention to the involved hemiplegic 


Side. 


Type of Reasoning: Inferential | 

One must link Ais deficit of the patient (left-sided negl eop the oe ras $ opp Bia SE 
arrive at th ct conclusion. This requires inferentia. Berets llin supine to sidelyin sn the 
action th o ill h, the best clinical outcome. In this Eer Sai e coe be SERRA sAN 
right ain oa Fi fe attern is best because it incorporates use O kat bs oh in incre a 
e alda If this aaea was answered incorrectly, review treatme : 

cially PNF. 


832 Examination B 


» > n 
Cardiovascular/Pulmonary | Examinatlo 
PT a b ct : EA. -ii 
A patient with no significant past medical history who now ES rar a bacterial pneumonia in the tigh 
anterior base would present with which of the following exam : 
eae fields, increased SaO, febrile. 


1. Decreased breath sounds throughout all lung i d . 
° > SaO , febrile. 

2. Bronchial breath sounds at the right anterior base, increase 2 i 

3. Craddes on inspiration only at right anterior base, decreased SaO, and productive cough x 3 days, 


4. Wheezes on inspiration only throughout the right lung fields, decreased SaO dry cough x 1 day. 


Teaching Points 


Correct Answer: 3 a 
Bacterial pneumonia has a gradual onset of days with a productive cough. As pneumonia interferes with 


the transport of oxygen from the alveoli to the pulmonary capillaries, the PaO, and therefore the SaO, 
would be lower than expected, and crackles in the area of the pneumonia 1s a usual finding. 


Incorrect Choices: 

Wheezing may occur with a bacterial pneumonia and resound within that thorax, and a decrease in $40 
making this portion of the answer plausible. But a more abrupt onset with a dry cough is consistent witha 
viral infection, not bacterial infection. 


An increased SaO, would not be seen, negating the first two choices as possibilities. Febrile (with 
fever) certainly would be plausible, but the overall decreased breath sounds don’t fit with a pneumo- 
nia in a specific region of the lung. A bronchial breath sound in the specific involved region of the 
lung is plausible. 


Type of Reasoning: Inferential 

One must infer or draw a reasonable conclusion about what is likely to be true of a diagnosis in order 
to arrive at a correct conclusion. This necessitates inferential reasoning skill. For this case, a patient with 
bacterial pneumonia of the right anterior base would have crackles on inspiration at right anterior base, 


decreased SaO, and a productive cough for 3 days. Review signs and symptoms of bacterial pneumonia if 
answered incorrectly. 


iain ane A DENY Intsrventiong: «| pe "saad 


D S ’ : ‘ E 
- : cd Pt 
À ATERSET d j- = A reri ~ 
+ = k 7 ’ F A 1 -) i ve iS T iL 
ar =P ‘ $ p Ae eae Lot — Ai t 
= 1 CP et ed ens ~~ 


APERET ist RE rforms an evaluation of an inpatient 1 day after upper abdominal surgery. The haa 
nonces is an Incentive spirometer on the patient’ ; j ropria 
indication for the use of incentive spirometry? patents bedside table. What is the MOST 2PP 


Choices: 

1. Presence of atelectasis. 

2. Signs of cognitive impairment. 
3. Presence of ascites. 

4. Sputum in the lungs. 
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teaching Points 

Correct Answer: 1 

The prevention (or presence Of) atelectasis į 

tasis is a complete or partial collapse of a '$ a primary indication for the use of incentive spirometry. Atelec- 


, lung tha 
with fluid. It is one of the most common ain t occurs when the tiny alveoli become deflated or filled 
Incentive prety or sustained maximal Wa ac ee following thoracic or abdominal surgery. 
‘vation are Often prescribe “On, along with deep breathi i- 
“7 z d following these surgeries to prevent or eat IAO aTi Hiat 


incorrect Choices: 


ntive spirometry is contraindi i 
ium. leadin g oy the mabilis Se Patients who show signs of cognitive impairment, confusion, and 
normal build-up of Auld «lees = erstand or demonstrate proper use of the equipment. Ascites is the 
The most common causes of ascit i ace and is not typically an indication for incentive spirometry. 
best way to clear the lungs of en eae S oe epal ine Coughing i the 

; ; - there are several types of exerci 
their cough including graded coughing, huffing, and ies Ee E ee parienta Ee 


Type of Reasoning: Inferential 

For this TE the test-taker must weigh the indicators presented and recall guidelines to use of incentive 
spirometry in order to determine which indication is most appropriate. This requires inferential reasoning 
skill, where one determines what is most likely to be true of a situation. In this case, the presence of atelecta- 
sis is most appropriate. Review pulmonary disorders and use of incentive spirometry if answered incorrectly. 


Neuromuscular | Evaluation, Diagnosis = ae ae 


The therapist is treating a 1-year-old child with Down syndrome at home and notices decreasing strength in 
the extremities, with neck pain and limited neck motion. Upper extremity deep tendon reflexes (DTRs) are 


3+. These signs and symptoms are a hallmark of what diagnosis? 


Choices: 

1. Lower motor neuron signs consistent with 
2. Atlanto-axial subluxation with dorsal colum 
3. Upper motor neuron signs consistent with Down syndrome. 


4, Atlanto-axial subluxation with spinal cord impingement. 


Down syndrome. 
n medial lemniscal impingement. 


Teaching Points 


Co : * * ope 5 
Li ae weet: k of Down syndrome and can lead to atlanto-axial instability (AAI) with 
Bamentous laxity is a hallmar tuation. Decreased muscle strength and increased 


eae ae ical emergency si i ; i 
spinal cord impingement. This 1s 4 saps of jie function. In this case, the increasing symptomatology 


ch are the signs of disio tion fo ‘on hyperreflexia) is significant for a developing sub- 
anges i gth, neck pain, limited neck motion, hyP | 
res x i Noles (lone positive Babinski response) may also occur 


e, not upper motor neuron or lower motor neuron 


Incorrect Choices: upon 
e 
5 ly in sensory changes. 


Children with Down syndrome often ha ; 
1 syndrom 
‘Ins. Lemniscal impingement would result primari 
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‘Neuromuscular! Examination __ a a e 


Examination B 


f Reasoning: Analytical i Thi 
thet eth g oms are provided and the test-taker must trie nea Rir type of question 
ASRA RAS in which the test-taker must determine i E PTN, sibhihts RNN presen 
In this situation, one should determine that the symptoms indicate a ss greets Fe Spinal corg 
impingement, a medical emergency, which should be reviewed if this question wered incor 


Neuromuscular | Evaluation, Diagnosis Ea | 


* 


Which of the following factors is likely to contribute to subluxation and shoulder pain in hemiplegia? 


Choices: 

1. Spasticity of the biceps. 

2. Traction acting on a depressed, downwardly rotated scapula. 

3. PROM with a focus on maintaining normal scapulohumeral rhythm. 
4. Spastic retraction with elevation of scapula. 


Teaching Points 


Correct Answer: 2 


Shoulder pain and subluxation in hemiplegia may be caused by a number of different factors. One major 
cause is traction and gravitational forces acting on a depressed, downwardly rotated scapula. 


Incorrect Choices: 


An appropriate treatment intervention involves PROM with careful attention to maintaining scapulo- 
humeral rhythm. This intervention if performed correctly is NOT likely to cause pain. Spastic biceps is 


likely but is not a contributing factor to subluxation and pain. Spastic retraction of the scapula is likely 
but with depression and downward rotation (not elevation). 


Type of Reasoning: Inferential 


This question requires the test-taker to determine which causative factor is likely to result in shoulder pain 
in hemiplegia. This requires one to draw conclusions from the information presented and to make assump- 
tions about that information, which draws upon inferential reasoning skill. One must have knowledge of 
the factors that affect subluxation as well as those that do not in order to arrive at the correct conclusion. 


A physical therapist examines a patient who complains of dizziness, imbalance, and blurred vision with hes 
movements. The therapist performs a head thnust test as part of the examination. What would the therapist 
MOST LIKELY observe if the test is positive? i 


Choices: 
1. Skew deviation in which the eye on the involved side i 
l side is elevated. 
2. Nystagmus with cydes of involuntary movements, slow and fast phas 
3. Absence of an optokinetic response to rapid movement in the at al rate 
4. Corrective saccade with slow deviation of the eyes and rapid ane to their fixation point 


Teaching Points Examination B 835 
Correct Answer: 4 

qhe Head Thrust Test examines the pat 

cates a diminished aVOR on the si i reed of the angular vest 

phase in which the eyes drift off their fixa 


{incorrect Choices: 


Type of Reasoning: Inferential 


For this question, the test-taker must infer 


è what is likel TAR : 
conclusion. Specifically, one must d y to be true of a situation in order to arrive at a correct 


ayes etermine what would be most li 
thrust test. This requires inferential reasoning skill. For this case likely observed after performing a head 


i : th : 
corrective saccade when testing the involved side where the eyes e therapist would most likely observe a 


; ; ; rG , slowly deviate from and then rapidly return 
to their fixation point. Review information on the Head Thrust Test if answered incorrectly. oa 


B106 


Integumentary | Evaluation, Diagnosis == 

A patient with hemiplegia and a drop foot is referred for physical therapy gait training. Examination reveals a 
pressure ulcer on the patient's right heel (pictured). The ulcer has dry eschar without edema, erythema, 
fluctuance, or drainage. The patient is afebrile. What is the BEST choice for intervention? 


Choices: 


l. Sharp debridement. 
2. Refer for an arterial bypass graft. 

- Use an AFO with heel pressure relief. 
4. Enzymatic debridement. 


Teaching Points 
Correct Answer: 3 i lief prevents further dam 
hile the heel pressure reliet prev age 
The AFO hel tarflexion contractures, W 
ps to prevent plan | 
‘o the heel and promotes healing. 
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Examination B 


Incorrect Choices: 


This pressure ulcer, based on on 
debrided. Arterial bypass grafts are needed if circu 


is the case. 


the examination findings, is stable and needs to be monitored, not 
lation is compromised. There is no indication that 
is 


Type of Reasoning: Analytical 

In this question, one must determine the best course of action for pga anes E PA ulcer on th 
heel. When one must determine the meaning of visual intorno p tet gles ane pas, analytic] 
reasoning skills are utilized. If this question was answered incorrectly, e treatmen, 


of pressure ulcers. 


Ə 


Musculoskeletal | Examination 


right ankle. According to the patient, this has occurred fre- 


A patient presents with an acute sprain of the - 
t should the therapist use to examine the integrity of the ante- 


quently over the past 5 years. What clinical tes 
rior talofibular ligament? 


Choices: 

1. Anterior drawer test. 
2. Morton’s test. 

3. Talar tilt. 

4, Thompson's test. 


Teaching Points 


Correct Answer: 1 


The anterior drawer test is specifically designed to assess the integrity of the anterior talofibular ligament. 
See Box 2-11 for the Ankle Ligament Sprains Clinical Practice Guideline. 


Incorrect Choices: 
The talar tilt assesses the integrity of the calcaneofibular ligament. Thompson's test assesses the integrity 


o! o Achilles tendon. Morton’s test assesses for the presence of a stress fracture or a neuroma in the 
orefoot. 


Type of Reasoning: Deductive 


This question provides a diagnosis, and the test-taker must recall the testing guidelines to confirm the diag: 
nosis. This necessitates factual recall of information, which is a deductive eer skill. For this scenario: 
the test for laxity of the anterior talofibular ligament is confirmed via the anteri d i test. Review test 
guidelines for the ankle if answered incorrectly, especially the anterior Sate ea TRA 
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8108 | | 
musculoskeletal | Evaluation, Diagnosi a 


an elderly female patient is taking Raloxifene for the es 


her osteoporosis. What side effe si 


ct should be none ee effects on the body in the management of 


Choices: 
1. Depressed heart rate. 


7, Deep vein thrombosis. 
3. Elevated blood pressure, 
4, Altered balance reactions. 


Teaching Points 


Correct Answer: 2 


One of the most common side effects of Raloxifene is 


- deep vein thrombosis and therefore poses an 
increase for the risk of stroke. p 


Incorrect Choices: 


Side effects of depressed heart rate, elevated blood pressure, and altered balance reactions are not com- 
monly reported. 


Type of Reasoning: Deductive 

One must recall the common side effects of Raloxifene in order to arrive at a correct conclusion. This 
necessitates deductive reasoning skill, where factual information guides one to a correct conclusion. 
For this case, monitoring for deep vein thrombosis is appropriate, as it is a side effect of Raloxifene use. 
Review side effects of Raloxifene if answered incorrectly. 


: ; ee pe one Se e Rees “2 [uit Ste aie aie art % p 
r A AAE EAE PE é Nea es Epa pr ney ae Par i E ee bye Y 
, 1, eer a ate Sent A te ed ea nr Te) EL De em, et a vi 
b ES m a | (eee pe eee EO ues) Ue eats eyes Cu tt i aye 
=a i K i iy ip eG We eee Te 2 = id 
| ag nos! S f E i a ee EUDE FP AEN 
=n 7 s ae Ar if 4 P oe i Re ae ee ped 
ee ian io af na | Fea is ate se = Tray Tees meen | Senate: 
Abo LA a = alk ae rh ee pais res eens rt $ 


An elderly man complains of lower back pain and 
During the history, the patient describes urgent an 
and behind the scrotum. These symptoms have bee 
Now severe, rated as 7 out of 10. The therapist suspe 


d painful urination and pain around the base of the penis 
n fluctuating during the past few months but the pain is 
cts which of the following? 


Choices: 
l. Chronic fatigue syndrome. 
z onic prostatitis. 
i Eule bacterial prostatitis. 
' Mtable bowel syndrome. 


Teaching Points 
Correct Answer: 2 tatitis, This patient may also experience pain after ejacu- 


= Patient has signs and symptoms ee: and urinary tract infection. 
On, blood in semen, rectum pain, urina | 
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Incorrect Choices: oms but comes on quickly and is typically acco 


i f the same sympt hronic pelvic pain syndro 
Acute bacterial prostatitis has many O ac ie prostatitis or Chronic Pelvic p me (CP/Cp 
i es. Chronic prosta PS 
see cp aban a ee hn (e.g, chronic fatigue syndrome) and irritable bowel syndrome ) 


mptoms. 
However, each of these conditions includes a different set of symp 


Type soning: Analytical 
wee of p ; ie lena ao of symptoms, and the test-taker must cane mon pri diagnosis 
Aa et i 6 them. This requires analytical reasoning skill, where a AOE rosata, WI zie Tease 
able conclusions. For this situation, the symptoms are consistent wit j ould be 
reviewed if answered incorrectly. 


Neuromuscular | Interventions 


A patient with stroke demonstrates early recovery in the right upper extremity (RUE) with moderate spasticity 
in the biceps and finger flexors, Voluntary movement is evident in elbow flexors and shoulder abductors only 
(through '/2 range). What is the BEST choice for initial exercise? 


Choices: 

1. Functional activities emphasizing ADL using the less-affected upper extremity. 
2. Facilitation of early movements in the flexor synergy pattern. 

3. Weight-bearing on an extended RUE with wrist and fingers extended. 

4. Prolonged positioning of the RUE in a hemisling. 

Teaching Points 


Correct Answer: 3 


Early intervention should focus on stretching and Positioning the RUE into extension with the wrist and 


fingers extended. This helps decrease the developing flexor spastici 
Bes a Py Cl ‘ Wi = 1 motes 
extensor activity in the triceps and shoulder stabilizers, p ty. Weight-bearing on the limb pro 


Incorrect Choices: 


Obligatory synergistic patterns are never enco 
: uraged. Prolon nanne CER 
the patient may stiffen up with excess to R ged positioning is contraindicated because 


ne. Activities that utilize onl i i 
n: - scou 
(compensatory training). Prolonged use of a sling can promote 2A llaiies ae naea 


Type of Reasoning: Inferential 


» Which is an inferential reasoning skill. 


red incorrectly, review information on techniqu 
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Nonsystem | Equipment, Devices 


A physical therapist and a physician are at o 

what factor precludes the use of a Power Sey this cat a power wheelchair for a 3-year-old child. 
Choices: Er 

1, Age of the child. 

9, Quadriplegic cerebral palsy. 

3, Child is nonverbal. 

4, Poor head and fine motor control. 


Teaching Points 


Correct Answer: 4 


sais & ae = aoe te good head control to use a head rest control system or good fine motor 
SKILIS JOY ie ough there are other ways to propel a power chair, this is the best reason to NOT 
recommend a power chair. i 


Incorrect Choices: 


Studies have found that children as young as 18 months of age can operate a power wheelchair, so age is not 
a factor here. Most children with power wheelchairs have quadriplegia and don’t have a good prognosis for 
community ambulation. Without knowing any more about their abilities, it cannot be said that quadriplegia 
is a reason not to use a power chair. A child being nonverbal does not preclude them from using a power 
wheelchair. Just because a child is nonverbal does not mean that they cannot understand what is spoken to 
them or that they are cognitively impaired. Even if cognitive impairments were a factor, children with mild 


cognitive impairments can operate power mobility devices. 


Type of Reasoning: Inductive 
For this question, the test-taker must determine the most important factor for not recommending a 
power wheelchair. This requires inductive reasoning skill where clinical judgment is paramount to arriv- 
ing at a correct conclusion. In this case, poor head and fine motor control is the most important factor 
in not recommending a power wheelchair. Review power wheelchair prescription guidelines if answered 


incorrectly. 


‘Neuromuscular | Interventions args. eS Sie aE 

: p -< wearing a plastic AFO to stabilize the right foot. During 
An amb i ering from a left CVA is wearing i tient bears weight on the 
Bait A EEE, E lateral trunk bending peel ee me patie gh 
tight leg at ae What is the BEST intervention to corre 
Choices; 
l. Stren ight side. 

en hip flexors on the righ 
Paen pip Ived leg. 


. Prov; : invo 
Ovide a lift on the shoe of the in right side. 


‘Strengthen the hip abductors on the: 
‘lengthen hamstrings on the right side. 


840 


Examination B 


Teaching Points 


Correct Answer: 3 result of weak hip abductors on the right (a common ps 


The rate uunk pean Ne T SiE Pet of the abductors on the involved right side is indicated 
em for patients recoveri 


Incorrect Choices: ; 7 of the hip fi 
i | trunk bending. Weakness 0 p flexors or 
The other choices do not address the problem of ate lity to shorten the leg so it can clear the floor) Th 


i id present as swing phase deficits 3 
sea ately to aiei ith clecarbchictlons A lift on the left foot might be considered for patiens 


with this problem but is not the intervention of choice. 


Type of Reasoning: Inductive 
This question requires one to utilize clinical judgment to determine the best choice to correct the Trendele, 


burg gait. Questions that encourage diagnostic thinking and clinical judgment bens inductive reasoning 
skill. In this situation, the patient's gait pattern indicates weak hip abductors. If this question was answered 
incorrectly, review information on intervention approaches for Trendelenburg gait. 


2 


Musculoskeletal | Interventions 


(mitch te, 
To ae al 
Peers N ye 


An adolescent basketball player complains of pain in the tibial tubercle region with running and jumping 
The patient was referred to physical therapy with a diagnosis of Osgood-Schlatter disease. What is the BEST 
therapeutic intervention choice for this patient? 


Choices: 

1. Strengthening of the quadriceps femoris muscle. 

2. Stretching of the quadriceps femoris muscle. 

3. Grade IV mobilizations directed at the tibiofemoral joint. 

4. Transcutaneous electrical stimulation (TENS) bracketing the patellar tendon. 


Teaching Points 


Correct Answer: 2 


Osgood-Schlatter disease is a painful condition resulti from i : “1 + thei 
tion of the patellar tendon. The disorder is typically oes inflammation of the tibial tubercle = p m 


Physical therapy interventions should include flexibili 


Incorrect Choices: 


Repetitive stresses to inflamed musculoskeletal ti 


ening exercises, Graded mobilizations of the kn a 
dysfunctions, but it is not the best inierventice oe te helpful if the therapist identifies joint mobil” 4 


provide short-term symptomatic relief only, 


Type of Reasoning: Inductive 


ton approaches to arrive at a sound conclusion. Thi ~$good-Schlatter disease and effective we 
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integumentary | Interventions 


A patient presents with a decubitus ulcer of 3 mo 


red, and painful, with a moderate to high amou 


dressing for this wound? nt of wou 


Choices: 

|. Hydrogel dressings. 

». semipermeable film dressings. 
3, Calcium alginate dressings. 

4, Gauze dressings. 


Teaching Points 


Correct Answer: 3 


Wounds with moderate to high exudate benefit from calcium alginate dressings. The dressings absorb large 


amounts of exudate (up to 20 times their weight) and form a gel, which maintains the moist wound envi- 
ronment while maintaining good permeability to oxygen. 


Incorrect Choices: 


Gauze and semipermeable film dressings require a secondary dressing and offer poor conformability to deep 
wounds. Hydrogel dressings are not recommended for wounds with heavy exudate. 


Type of Reasoning: Inferential 

One must infer or draw conclusions based on the information presented in the patient's case, which draws 
upon inferential reasoning skill. In this situation, calcium alginate dressings are ideal for wounds with moder- 
ate to high exudate present. If this question was answered incorrectly, refer to information on wound dressings. 


lee ee EL Nee Tate cals Fe Ty Xe 2 ii a 
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Musculoskeletal | Examination — 
Oy ae i A ae E Ta E MAE ee ee : 
À patient was diagnosed with a bulging disc at the ri a 
What is the impairment MOST likely to be documented: 


Choices: 

l. Centralized gnawing pain with loss of pos 
Centralized gnawing pain with uncompen 

3. Radicular pain to the right great toe with a Ot sitting 

4. Radicular pain to the right great toe with difficulty 


tural control during lifting activities. 


dius gait. 
sated gluteus me l 
ensated gluteus medius galt. 
for long periods. 


Teaching Points 


“orret Answer: 1 
with degeneration without nerve Toot 
loss of proprioception. 


‘on would likely be exhibited as a centralized gnawing pain 
compress! 


e of radicular pain and/or decrease in spe- 


there will not S A pad not see a decrease in the function of 
ion), 


ar spine regio 


correct Choices: 


fj there is no nerve compression, 
th “Muscle function (beyond the lumb 
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Neuromuscular | Interventions 


Examination B 


Type of Reasoning: Inferential 
This question provides the diagnosis, and the test-taker must determine the most likely symptoms to 
present. This type of question in which symptoms must be determined from a diagnosis draws u 


pon 
inferential reasoning skill. To arrive at the correct answer, the test-taker must have a good understanding 
of the nature of L5-S1 discal degeneration. 
Neuromuscular | Interventions = 


A patient recovering from traumatic brain injury (TBI) demonstrates impaired cognitive function (Rancho 
Cognitive Level VII). What is the BEST training strategy for this patient! 


Choices: 

1. Provide assistance as needed using guided movements during training. 

2. Provide a high degree of environmental structure to ensure correct performance. 

3. Involve the patient in decision-making and monitor for safety. 

4. Provide maximum supervision as needed to ensure successful performance and safety. 


Teaching Points 


Correct Answer: 3 


As patients with TBI recover, structure and guidance must be gradually reduced and patient involvement in 
decision-making increased. Safety must be maintained while increasing levels of independence are fostered. 
Patients at stage VII exhibit purposeful and appropriate responses in familiar settings, and moving to level 
VIII requires patient opportunities to take part in decision-making in a structured and safe environment. 


Incorrect Choices: 


A high degree of structure, assistance, and maximum supervision is not therapeutic at this stage of recovery. 


Type of Reasoning: Deductive 


Although this question does require one to utilize clinical judgment, the majority of skill required to answer 
this question correctly relies upon the recall of the Rancho Cognitive Function Levels (see Table 3-17) and 
the guidelines for treatment provided within these levels. This is factual information and recall, which ulti- 
mately requires deductive reasoning ability to successfully choose the best type of training for the patient. If 
this question was answered incorrectly, refer to the Rancho Cognitive Function Levels. 


a 


What is the MOST appropriate intervention to correct for the problem of a forward festinating gait in 4 
patient with Parkinson's disease? 


Choices: 

1. Use of a heel wedge. 

2. Use of a toe wedge. 

3. Increase stride length using floor markers. 
4. Increase cadence using a metronome. 
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Teaching Points 


Incorrect Choices: 
asing cadence or stride length would s 
na wedge. erve only to increase, not decrease, the problem, as will the use of 


Type of Reasoning: Inductive 


One must use clinical judgment to determine which approach would best decrease a forward festinating gait 
pattern in PD. The test-taker must understand that forward festination results from forward displacement 

of center of gravity, which can be improved through the use of a toe wedge to displace the patient's gravity 
backward. The judgment in this case, utilizing one’s knowledge of festinating gait pattern and the interven- 
tion approaches proposed, encourages use of inductive reasoning skill. 


cI 
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Musculoskeletal | Interventions D ooe 
A patient presents with difficulty with fast movement speeds and fatigues easily. The therapist decides on a 
strength training program that specifically focuses on improving fast-twitch muscle fiber function. What is the 


optimal exercise prescription to achieve this goal? 


Choices: 

l. High-intensity workloads for short durations. 
2. Low-intensity workloads for long durations. 
3. Low-intensity workloads for short durations. 
4. High-intensity workloads for long durations. 


Teaching Points 


Correct Answer: 1 K 
High-intensity exercises at fast contraction speeds for shorter durations (<20 repetitions) are needed to train 
the highly adaptable fast-twitch Ila fibers. 


Incorrect Choices: : i 
Performing workloads at low intensity and slow contraction speeds will challenge slow-twitch (type !) fibers. 


High-intensity workloads at long durations are contraindicated. 


ise physiology to recall the optimal method of 
owledge rante E ned solution, one must analyze the infor- 
oan lytical reasoning skill. If this question was 


ich is an ana ; 
oe hysiology and fast-twitch fiber exercise. 


Type of Reasoning: Analytical 
.» question requires one to refer to kn 
N oving fast-twitch fiber function. In ord 
ation presented and determine its meaning, wh 
ered incorrectly, refer to information On exer 
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Musculoskeletal | Evaluation, Diagnosis 


- is referred to physical therapy with anterolateral leg pain. The patient r 
Sede ante sella: sened iie nm increase in the Spear EE AOR ohne 2 weeks 
Symptoms appear at the later stages of runs and persist for 2-3 sate aaa d ek aa a e Patient 
denies any lower extremity paresthesias. The tibialis anterior muscle CEA ane a pits ON. Resisieg 
dorsiflexion is strong but reproduces the patient's pain. What is the gnosis? 


Choices: 
1. Medial tibial stress syndrome. 
2. Acute compartment syndrome. 


3. Chronic exertional compartment syndrome. 
4. Stress fracture. 


Teaching Points 


Correct Answer: 3 


Chronic exertional compartment syndrome is the result of transiently elevated anterior compartment pres- 
sure that restricts blood flow to muscles. Patients are tender in the anterolateral leg region with tautness of 
the anterior compartment. A rearfoot strike running pattern may be associated with chronic exertional com- 


partment syndrome due to increased muscle activity of the tibialis anterior. Treatment may require a change 
in footwear, training surface, or run-retraining. 


Incorrect Choices: 


Acute compartment syndrome typically results from trauma, and patients present with similar but more 
severe symptoms. Patients frequently demonstrate numbness and tingling in the deep fibular nerve distribu- 
tion. Medial tibial stress syndrome and stress fractures of the tibia/fibula are also chronic overuse injuries, 


but there is bony tenderness associated with both of these conditions. The distal posteromedial tibia is ten- 
der in patients with medial tibial stress syndrome. 


Type of Reasoning: Analytical 


This question provides symptoms, and the test-taker must analyze them in order to determine the most 


likely diagnosis. This requires analytical reasoning skill. For this situation, the symptoms are consistent with 
chronic exertional compartment syndrome. Review symptoms of chronic exertional compartment syndrome 
if answered incorrectly. 


3 


si. 


What is the MOST appropriate functional goal for a 5 ia ae 


: -year-ol i : : . 
(myelomeningocele, T11 level) and minimal le A Se a 


Choices: 


1. Household ambulation with KAFOs and walker 
2. Community ambulation with a reciprocatin F . 
3. Household ambulation with an RGO and ae orthosis (RGO) and Lofistrand crutches. 


4. Community ambulation with HKAFOs and Lofstrand crutches 
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Teaching Points 


Correct Answer: 3 
child with a high-level myelomeningocele will be ab 
. i l Gre 
an RGO and walker. Physiological benefits include e TA teats vires with 
and musculoskeletal functions. 


incorrect Choices: 
the child will not be able to be a community amb 

me of leon An RCO wie amen 
yertent hip flexion (possible using KAFOs) during ; eip 


ecause of the high-energy expenditure necessary 
ps are joined by metal cables that prevent inad- 
rocal two- or four-point gait. 


Type of Reasoning: Inductive 


Tipee an Acis the value of each of the orthoses and assistive devices pre- 
= t in which the test-taker us : at =P jie ents specific diagnosis. This requires one to utilize clinical judg- 
nie es Clagnostic reasoning to determine which solution will be most beneficial 


for the patient. In this case, an RGO and walker are most b 
for additional information. eneficial for household ambulation. See Table 9-8 


Musculoskeletal | Examination — 2 ‘aa ae! 


A physical therapist examines a patient with a primary complaint of chronic neck pain and headaches. Based 
on the results of the cervical flexion rotation test, the physical therapist determines that the patient has nor- 
mal upper cervical spine rotation. Which value is consistent with normal upper cervical spine mobility? 


Choices: 

l. 25 degrees. 
2.45 degrees. 
3. 65 degrees, 
4. 85 degrees. 


Teaching Points 


Correct Answer: 2 
Normal rotation range of motion at the atlantoaxial (A-A) joint is 35°-45° or approximately 50% of total 
rical spine a (70°-90° to each side). The cervical flexion rotation test Is used he determine the 
mount of motion available at the A-A joint. Additionally, the test can be used to reproduce symptoms con- 
“stent with A-A joint dysfunction OT cervicogenic headaches. 


Inco 
tect Choices: atlantoaxial rotation. The other answer choices reflect 


€nty-five degrees of motion Is considered limited cervical spine rotation. 
tes that would fall within the normal range of tota 


spine mobility in order to arrive at a cor- 
which is a deductive reasoning skill. 
d incorrectly, review cervical range of 


= $ Reasoning: Deductive 

: a eae the test-taker must rec 

Por this Cusion, This necessitates the ice Le 

Motion a normal upper cervical sp! 
idelines. 


ical 
all normal uppe! cervic 
I] of factual information, 
bility is 45°. If answere 
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Cardiovascular/Pulmonary | Examination 

The therapist is reading a recent report of arterial blood gas analysis with the following values: 
Fraction of inspired oxygen (FiO,) = 0.21 

Arterial oxygen pressure (PaO,) = 53 mmHg 

Arterial carbon dioxide pressure (PaCO,) = 30 mmHg 

pH = 7.48 

Bicarbonate ion = 24 mEq/L 

What patient state do these findings indicate? 


Choices: 

1. Metabolic alkalosis. 
2. Respiratory alkalosis. 
3. Metabolic acidosis. 
4. Respiratory acidosis. 


Teaching Points 


Correct Answer: 2 


This arterial blood gas shows an increased pH, which is an alkalosis. When looking at arterial blood gas val- 
ues, carbon dioxide can be viewed essentially as an acid. If the carbon dioxide level is low, then you have less 
acid, or a resulting alkalosis. This is, therefore, a respiratory alkalosis. 


Incorrect Choices: 


Because the blood pH is higher than normal (7.35-7.45), the condition is an alkalosis, not an acidosis. If 
the increased pH was due to a metabolic disorder, a high bicarbonate value would be anticipated. As the 
HCO, is normal (24 mEq/dL), the alkalosis is not from a metabolic cause. 


Type of Reasoning: Analytical 


One must make sense of the information presented in this question and recall the normal laboratory values 
This requires analytical reasoning skill, in which one must make an interpretation of information. It is mos 
beneficial to understand the values that indicate respiratory alkalosis to arrive at the correct conclusion. if 
this question was answered incorrectly, refer to information on arterial blood gas analysis. 


1O 


bolic/Endocrine | Evaluation, Diagnosis = tst—<—sS 


A patient with cancer has been taking oral corticosteroids alo 7 G5 2 What 5 
ng with t yea. 

an expected adverse effect of prolonged use of oro. “a qmorheriny ee 

1. Low blood pressure. 

2. Osteoporosis. 

3. Thickening of skin. 

4. Flattening of the thoracic spine. 
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reaching Points 


correct Choice: 2 
-4 medications have majo 
gen jor effects on the metabolism of calcium 


Ste 
i costeroid use has been associated with b 


one loss, osteo i Vitamin D, and bone. Prolonged cor- 
porosis, and fracture commonly occurring in the 


incorrect Choices: 
Corticosteroids can cause high blood pressure, not low b| Thinnj ea 

the skin can result, not thickening. Rounding of the ia i "Gian sane one 
flattening. agers hump”) may result, not 


Type of Reasoning: Deductive 

j T a Doa arvan effects of prolonged corticosteroid use in order to arrive at a 
sin lusion For this sits i eđuctive reasoning skill, where factual information is used to draw a cor- 
rect CONCUSSA, ; uation, one should expect osteoporosis to be a potential adverse effect. Review 
effects of corticosteroid use if answered incorrectly, 


Neuromuscular | Evaluation, Diagnosis 
An older adult with a history of Diffuse Lewy Body Disease (DLBD) is referred to physical therapy secondary 
to a recent fall. On examination the patient exhibits mild bradykinesia and rigidity in the left lower extremity. 


What additional clinical findings is the patient MOST LIKELY to demonstrate? 


Choices: 

1. Diminished executive function and cognition. 
2. Resting tremor and joint pain. 

3. Dysphagia and incontinence. 

4. Festinating gait and autonomic dysfunction. 


Teaching Points 


Correct Answer: 1 ee 
Diffuse Lewy Body Disease (DLBD) is a one of the most prevalent causes of major neurocognitive disorders. 
€ presenting feature of DLBD is dementia, or the inability to plan, sequence, and organize thoughts and 
ecisions. Dementia can also result in changes in mood or behavior (see Table 10-3 for the differences in the 
most common types of neurocognitive disorders). 


resting tremor), festinating gait, and autonomic 


Incorr F 
ect Choices: 
fter impairments in executive function and cog- 


Extrapyramid i 
al motor findings (€8-, 
“sfunction can occur with DLBD, but pog! odpo AE D) where patients start with motor dysfunction 
O A ¢ è 2 ~ ns 4 7 à 
a i This is a key differential from j function in the later stages. Patients with DLBD and PD may have 
_ nay or may not exhibit cognitive dys d not limited to the joints (may also have 


Pain, but ini i i later stages of the disease ane © 
Muscular a pa a begets pega ais Finally, dysphagia and incontinence are most closely associated 


Wi i , ; 
end-stage Alzheimer’s or Parkinson’s disease. 


bradykinesia, rigidity, 


true for a patient with DLBD. This requires inferen- 
ly to demonstrate diminished executive function 


lype of Re i 
as : i 
d incorrectly, review DLBD and clinical findings. 


n : ) 
tial oust infer or draw conclusions on what oal like 
and “soning skill, For this scenario, the patient PeT 
&nition, in addition to the present findings. If answ 
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Neuromuscular | Interventions 


: to transfer from mat to wheelchair. The 
‘ent with a spinal cord injury is having difficulty Sea NN A vement in this case, what is the Moet 
A patient with a P sem to get the idea of how to coordinate 
patient just cannot s 


ing? 
effective use of feedback during early motor learning: 


Choices: . i | 
1. Focus on knowledge of performance and proprioceptive inputs 


2. Focus on guided movement and proprioceptive inputs. 
3. Provide feedback only after a brief (5-sec) delay. 
4, Focus on knowledge of results and visual inputs. 


Teaching Points 


Correct Answer: 4 
During the early stage of motor learning (cognitive stage), learners benefit from seeing the whole task cor- 
rectly performed. Dependence on visual inputs is high. Developing a reference of correctness (knowledge of 
results) is critical to ensure early skill acquisition (cognitive mapping). 


Incorrect Choices: 
Focus on proprioceptive inputs is important during the middle (associative) stage of motor learning. Delayed 
feedback may be used during later learning. 


Type of Reasoning: Inferential 


One must infer information presented in this question, specifically, which approach is most effective during 
early motor learning. Visual inputs are key during early motor learning with a focus on knowledge of results. 


To answer this question successfully, one must recall effective teaching principles applied to early learning 
situations. 


Choices: 

1. Wearing a cervical collar. 
2. Thoracic manipulation. 
3. C1-2 self-sustained natura 
4. Submaximal deep neck fl 


l apophyseal glide (SNAG), 
exor endurance training. 


Teaching Points 


Correct Answer: 4 


According to the Neck Pain Clini 

. inical Practice Guidel; 

te to Whiplash associated disorder sh a Denes (Box 2- 

m raming and coordination), In addition ae asize sub 
€ use of transcutaneous electrical nerve sinus shou 


È 2 interventions for chronic neck pain se 
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incorrect Choices: 
ing a cervical collar is not recommend 
wearing 4 ended for chronic ne 
inimized during the acute stage. Thoracic Manipulation Ry ih oe irads its use ser be 
ehensive and multi- 


tment approach in patients wi h 
modal treatme’™ e „Patents with chronic n ; 
ients experiencing neck pain with mobility d eX Pain due to WAD, but it is best utilized in 


ubacute neck pain and h 
acute oF SU 4 ae P eadache of cervicogenic origin. See B : i 
of neck pain and their recommended interventions ee VOX 2-13 for the different categories 


of Reasoning: Inductive 


for this question, the test-ta 
in order to draw a co j : . 
AD) in o rrect conclusion. This necessitates inductive reasoning skill, where clinical 


gu ; 
i bmaximal deep neck fl ni 

emphasize su exor endurance training. Rey; 

nendations i f answered incorrectly. g ew neck pain and intervention recom- 


Lymphatic | Evaluation, Diagnosis 


A physical therapist examines a patient who sustained a wrist sprain while falling on their outstretched hand. 
During the examination, the therapist notes that the patient's wrist is red and swollen and there is an abrasion 
at the base of the patient's palm. Red streaks radiate from the abrasion site toward the elbow. Which diagnosis 


is most consistent with these examination findings? 


Choices: 

1. Contact dermatitis. 

2. Acute lymphadenitis. 
3. Cellulitis. 

4. Lymphangitis. 


Teaching Points 


s lymphatic vessels, typically resulting from some 


Correct Answer: 4 
hatic system is often first noted as characteristic red 


lymphangitis is an acute inflammation of sere 
ype of bacterial infection. The involvement eka Fa eter reais reghonal yaa 


streaks under the skin that radiate from the in i ifestati ay include 
i : Ibow). Systemic manifestations may 
Nodes (in this case toward the cubital lymph dese z m 4 Ho be made for this patient. 


fever, chills, and malaise. A medical consultation s 


Incorre . Š aAA 
ct Choices: . th some type of irritant or 
Conta PO : ‘on of the skin caused by direct contact wit m kenkia tn 
ct dermatitis is an inflammation ches of redness occut where the irritant contacte ; 
t 


‘llergy-causing substance. Well-defined pa d reddened due to an infection. Cellulitis 
acut ei e enlarged, swollen, ae i lain of pain, swellin 
is a pe tae, vee pei pie and hypodermis. See ie (om a to eak 
and eens ineehop ; d ay also experience a SEVEL AD tation of red streaks radiating from 
phage c 3 mag sine ws j pacai with the hallmark Ria eA cellulitis that eventually 
the infection aea E in this question may have ħr 
. The pa 


ted in lym er | 
phangitis. 
toms and determine the most likely 


Tyne of 
Bearer tin s 
; asoning: Analytical atient’s presenting symp the symptoms are consistent with lym- 


: S questi ` th e p ; $ 
diag, 10M requires one to analyze Me is scenario, th 
Dh melt This ce analytical reasoning skill. F ™ io lymphangits. 

itis. f answered incorrectly, revieW informatio 
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wa Q 


System interactions | Interventions 


i mentia. Which consideration i 
A physical therapist is developing @ treatment plan for a pinent it = a hada ation is 
most important for the therapist when planning an exercise regii 


Choices: 


. 3°,’ rs e + ia. 
1. Age-related comorbidities are common 11 patients with dement 
2. Exercise is better tolerated during late afternoon sessions. 


3. PT sessions scheduled at different times each day provide variety and improve patient compliance. 


4. Exercises should focus on upper extremity strength and dexterity. 


Teaching Points 


Correct Answer: 1 


Because most patients with dementia are often elderly, comorbidities such as osteoarthritis, cardiovascular 
disease, and other inactivity-related conditions are common and should be taken into consideration. The 
primary focus of the physical therapist regimen should be low-intensity exercise that is enjoyable and eas- 
ily accomplished. Simple exercises that are familiar and repetitious (e.g., walking, stationary cycling, and 
basic strengthening) are more likely to attract participation than more complex programs. 

Incorrect Choices: 


Morning sessions work best for the patient with dementia. Fading light during the late afternoon or even- 
ing hours can trigger ‘sundowning,” a state of confusion, anxiety, aggression, and noncompliance that is 
often seen in patients with dementia. Time changes are incorrect because predictable schedules for activi- 
ties and meals work best for patients with dementia. While this patient population benefits from strength- 
eins of Se: ee exercises should target leg strength and balance. Patients with dementia have 
an increased risk for falls and lower extremity fractures, and th i i 

ne : e exercise program s on main- 
taining or improving safe, independent mobility. pogram a 
Type of Reasoning: Inferential 


For this question, the test-taker must determine which consi 
exercise for a patient with dementia. This necessitates the te 
of a situation, which is an inferential reasoning skill. For 


in patients with dementia and are most important to co 
cise guidelines if answered incorrectly. 


deration is most important when planning 
st-taker to determine what is likely to be tue 
this case, age-related comorbidities are common 
nsider. Review information on dementia and eer 


| N onsystem IP rofessional Responsi 


ilities = iy 
A patient is referred b a ee 
E y an orthopedist with a di ; paiba 
initial PT examination reveals sj a di 


therapist is: 
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patient. 


Teaching Points 


Correct Answer: 2 


with the referrers diagnosis. 


Incorrect Choices: 


The therapist cannot diagnose metastatic cancer but can be held responsible for not communicating with 
the primary physician. 


Type of Reasoning: Evaluative 


This question encourages one to review the actions of the therapist, determine the value of those 
actions, and then decide whether they were appropriate, which necessitates evaluative reasoning. In 
this scenario, the therapist should have communicated the findings to the physician for follow-up, 
especially when they are inconsistent with the physician's findings. Questions that require value judg- 
ments are challenging because they move beyond factual knowledge to promote judgment, prudence, 
and ethical principles. 


© 


i pe eet 5 - ot Nemo ene” a ae ee ee = Leer, 
+} er {i> eae spy ee le = ee ie oT emia ei), < 
4 EEN ae inl a ee Fgh SW in AN ese DTR z : Nae 
if n M f | pes rae od oy Te ep ie. ea Sr Ro rae) SWED i 
5 uro uSCU a r xa a | a I t TA EEI E a T Se A P aa Tae. ae, Be Se e 
p o = > a ae hy re th hos teh Ee <r et. cof —,_ z Gen EME, 2 was mizo 
s et 3 : ; Ai Ga sey i i < i af eee Rs > p= SoS as she : r 
4 f a 


ABA eee ee 


apy for an assessment due to concerns regarding delayed 


À 2-year-old child has been referred to physical ther owing would be the MOST appropriate developmental 


development of gross motor skills. Which of the foll 
tool to use? 


Choices: 
l. Test of Infant Motor Performance (TIMP). 
| ntuinicks-Oseretsky Test of Motor Performance (BOT-2). 
4, body Developmental Motor Scales (PDMS-2). 
' Aberta Infant Motor Scales (AIMS). 


Teaching Points 


Corr ° & 
ae elopment. It is appropriate 
The PD E E 3 a e gross motor and/or fine motor develop pprop 

for + IS a standardized too 

°" children 0-72 months of age. 
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Soniai i 4, months post-term. 
sate is used for premature infants from 32 weeks gestation age to 3 p The BOT. 


il 21 years of age. The AjMc: 

es i 4 years of age, UP unti MSi 
ts gr motor development of children 4 yea i 

Ser esac for screening gross motor milestones in infants from birth to typically 12 months 


ofa 
j lis th Be, 
or until independent walking. Since this child is 2 years old, the only appropriate too! 1s the PDMS-2, 


e of Reasoning: Inductive | 
a question, the test-taker must recall each of the developmental tools provided and then determine 


which tool will best assess gross motor skills for a 2-year-old child. This a es eee reasoning skil] 
where clinical judgment is paramount to arriving at a correct conclusion. For T es A p ysical therapist 
should choose the Peabody Developmental Motor Scales (PDMS-2). If answered incorrectly review gross 


motor assessments, especially the PDMS-2. 


t 


A 


Neuromuscular | Examination 


can 
f= yi 


ee 


A patient is being examined for impairments after stroke. The patient is unable to detect a monofilament on 
the right hand and fingers. Which of the following areas of the central nervous system are impaired? 


Choices: 

1. Spinotectal tract and somatosensory cortex. 

2. Lateral spinothalamic tract and somatosensory cortex. 

3. Dorsal column/lemniscal pathways and somatosensory cortex. 
4. Anterior spinothalamic tract and thalamus. 


Teaching Points 


Correct Answer: 3 


Discriminative touch, proprioceptive sensibility, and vibration sense are carried in the posterior white col- 
umns (fasciculus cuneatus for the upper extremity and fasciculus gracilis for the lower extremity). The long 


ascending tracts cross the medulla (sensory decussation) and form th els 
e medial then trav 
to the thalamus (ventral posterolateral nucleus) and finally to the cort a - 


Incorrect Choices: 


The anterolateral system pathways (spinoth 


; alamic tracts) c tract 
conveys information for spinovisual reflexe ) convey pain and temperature. The spinotectal 


. 


Type of Reasoning: Analytical 
To answer this question, one must refer to kn 

' owl i : j ys 
that process discriminative touch of the upper E eee iene ee SPC ~~ pr a 


emity, This requires analysis of the information P 


-3 (sensory examination), and Table 3-14 (sig 
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i scular/Pulmo 
cardiova Nary | Evaluatio i 
n, Diagnosi 
S 


ient has a history of ' 
An elderly patient ory of two myocardial ; ; 
heart failure (CHF). The patient also has daudi “ee 


(Mis) and one episo > 
ch of the following i pisode of recent ti 
whi f the followi g 1s the BEST initial exer congestive 


Cation pain i 

cise ata orca ty saat a an exercise tolerance test. 
Choices: 

1, Daily walking, using interval training for 10- 
9. Walking five times a week using continuous training for 60 mi 

3, Walking three times a week using continuous training for aa ios a 

4, Walking three times a week using interval training for aD citi neste ca 


to 15-minute Periods. 


Teaching Points 


Correct Answer: 1 


An appropriate initial exercise prescription for a patient with a history of CHF and claudication pain in 
the right calf should include low-intensity exercise (walking), low to moderate duration (10-15 min), 
and higher frequencies (daily). The exercise session should carefully balance activity with rest (interval or 
discontinuous training). 


Incorrect Choices: 
All other choices include durations that are too long (60, 40, or 30 min) and do not provide adequate 
rest periods. 


Type of Reasoning: Inductive 

One must utilize clinical judgment and diagnostic thinking (an inductive reasoning skill) to choose the 
best initial exercise prescription for this patient. This requires knowledge of CHF and claudication pain in 
Order to arrive at the best solution. In this case, it is best to balance rest with activity because of the nature 


of CHF and limited tolerance to exercise. 


* T (24 a) 
aad a e E 


Musculoskeletal | Examination —  — 
m E eS ; li function. What cluster of special 
, eai as istent with sacroiliac dystun 
å patient presents with signs and symptoms consis for sacroiliac dysfunction? 


tests/ findings provides the highest diagnostic accuracy 


T apices: ick’s test 
l. Thigh thrust test, Gillet’s test, stork test, cane iliac spine asymmetry, pubic symphysis pain with 
“terior superior iliac spine asymmetry, Pos 
; : i symmetry: : 
p alpation, and sacral inferior lateral angle a st, and Gaenslen’s test. "N 
e-to-sit test, (P4), sacral thrust, and Gaensle ; 
d 


thigh thrust test 


3. : 
gg UN finger test, torsion test, supin 


a S . ö x ¢ 
5aPping, sacroiliac compression, 


Test. : 
“ching Points 


a oer A as a group and at least 3/5 had a positive finding, 
l : i 
in found that if these 5 tests were clustere 


“Y Were found to have a high diagnostic accuracy 


the 
cis (see Table 2-21). 


N 
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Incorrect Choices: 


i ring for any of t 
There have been no outcome studies that support the grouping/ clustering y of these other choices 
as diagnostic for sacroiliac dysfunction. 


Type of Reasoning: Inferential i 

One must infer or draw a reasonable conclusion about the tests that 3 likely R pes ais highest diag. 
nostic accuracy. This requires one to determine what is most likely to be ugh sh place which is a 
inferential reasoning skill. For this case, SI gapping, sacroiliac compression, est (P4), sacral 


thrust, and Gaenslen’s test have the highest diagnostic accuracy: If answered incorrectly, review SI testing 
guidelines. 


Musculoskeletal | Interventions 


; a eG! oe. 
A patient demonstrates postpartum sacral pain. The patient complains that pain is increased with pro- 


longed walking, ascending or descending stairs, and rising from sit-to-stand. Which intervention would be 
the MOST beneficial for this patient? 


Choices: 


1. Manual therapy techniques of the SI joint to provide relief of symptoms and therapeutic exercise to 
restore normal function of the pelvic girdle. 


2. Performing mobilization followed by cryotherapy to restore normal motion to the SI joint. 
3. Cryotherapy and TENS to promote normal healing. 


4. Increase non-weight-bearing time and use a lumbosacral corset while walking. 


Teaching Points 


Correct Answer: 1 


Ligamentous laxity and pain during pregnancy secondary to hormonal influences (relaxin) most com- 
monly affect the SI joint. This ligamentous laxity continues to occur for up to 3 months after pregnancy 
and leaves the pelvic area vulnerable to injury. SI pain is aggravated by prolonged weight-bearing an 


d 
stairs. Manual therapy techniques are effective for reducing pain, and therapeutic exercise is beneficial © 
restore normal muscle function, 


Incorrect Choices: 


Modalities may provide temporary relief of pain but will not 
Promoting non-weight-bearing and use of a lumbosacral o 


promote any significant impact on healing 
normal function. Mobilization will further stretch joint s 


; 10 
rthosis does not allow the patient to retu™ 


tructures that are already lax. 
Type of Reasoning: Inferential 


One must infer the intervention that is most beneficial for a patient with postpartum sacral pain t° a 
at the correct conclusion. Questions that encourage one to draw SE fam evidence utilize inler 
ential reasoning skill, One must understand the nature of postpartum sacral pain from ligamentous 
and the intervention approach that is most effective in order to arrive at the RR i conclusion. 


Examination B 855 


musculoskeletal | Evaluation, Diagnosis 


tient complains of right shoulder Pain since fa] 
jislocation and x-rays were negative. AROM is 35° 
passive ROM is nearly full with mild Pain and my 
weak with pain noted in the anterior and lateral d 


likely diagnosis? 


li 

Sf lesion the right shoulder 3 weeks ago. There was no 

ale Bear ae abduction with scapular elevation noted. 

sligid cons g at the end of range. Resisted abduction is 
region. There is no atrophy. What is the MOST 


Choices: 

1, Rotator cuff tear. 

9, Axillary nerve palsy. 

3, Supraspinatus tendinitis. 
4. Adhesive capsulitis. 


Teaching Points 


Correct Answer: 1 

A rotator cuff tear would be provoked by resisted testing because it is a contractile lesion. The patient 
would not be able to raise the arm over the head because of lack of force transmission secondary to the 
tear. Also, the mechanism of injury (trauma) could cause a tear. 


Incorrect Choices: 

A patient with supraspinatus tendinitis would likely be able to raise the arm overhead with a painful 
arc of motion or pain at end range. It is also more typically caused by overuse. An adhesive capsuli- 
tis would exhibit only a small amount of more passive range than active because the tight capsule is 
restricting ROM. An axillary nerve palsy is typically caused by a dislocation and would cause marked 


atrophy of the deltoid. 


Type of Reasoning: Analytical 

This question provides a group of symptoms and the 
This is an analytical reasoning skill, in which pieces O 
sions. For this situation, the symptoms are indicative O 
fotator cuff tear if answered incorrectly. 


test-taker must determine the most likely diagnosis. 
f information are weighed in order to draw conclu- 
fa rotator cuff tear. Review signs and symptoms of 


Ə 


Jat pe u eee EA Ca eaan ‘ E 
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: Musculoskeletal lExaminatfion ys a 

w P 
ee ee in. The therapist suspects neck pain with move- 
d disorder (WAD). What is the MOST appro- 


SE Sect A ee i 9 el Le et AS on > Waging 


; i eck pa 
À patient is referred to physical therapy ae Su iplash- associate 


Priate test to corroborate this diagnosis? 


2 ? urling’s test, 

3}, œ cal mobility testing. i 

4, caica] flexor muscle endurance testing. 
Cal flexion-rotation test. 
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Teaching Points 


Correct Answer: 3 using the c ervical deep neck flexor 
The Neck Pain Clinical Practice Guidelines (see Box 2-15) a ion fo r neck pain patients wi aoa 
cle endurance testing as part of a comprehensive physical at sisaidel?: with move. 
ment coordination impairments (including whiplash-asso@ 


Incorrect Choices: hiri A 
: “cluded as part of a compre ensive examination of the 
All of the other listed tests and measures may be in tad oroni for patients wi th neck pain anid eae 


atient with neck pain. Spurling’s test is recommen ara 
ba upper Geay i Ostend mobility testing is recommended as a priority for those who have neck 
pain with associated headaches. The cervical flexion-rotation test 1s recommended as a priority for indi- 


viduals who have neck pain and mobility deficits. See Box 2-15 for the different categories of neck pain 
and appropriate examination techniques for each type. 


Type of Reasoning: Deductive 

For this question, the test-taker must recall examination tests for whiplash-associated disorder to arrive at 
a correct conclusion. This necessitates deductive reasoning skill, where factual recall of information guides 
conclusions. For this case, the most appropriate examination test is the cervical flexor muscle endurance 
test. If answered incorrectly, review the Neck Pain Clinical Practice Guidelines. 


Metabolic/Endocrine | Interventions aa aaa 


ei 
An elderly and frail older adult has poor vision. The patient recently returned home from a 2-week hos- 


pitalization for stabilization of diabetes. The PT’s goal is to mobilize th i - 
; ee e patient and i 
level and safety. What is the BEST intervention strategy for this patient? i and ee 


Choices: 
1. Practice walking in areas of high illumination and } 
1g IN ow clutter. 
2. Color-code stairs with pastel shades of blue and green to highlight ste 
3. Practice walking by having the patient look down at all times = 
4. Keep window shades wide open to let in as much light as possible 


Teaching Points 


Correct Answer: 1 


Effective intervention strategies for the elder 


Re ee are ly patient with diab eee 
a a il see and safety decrease dramatically ee and low vision include ensuring 
strategy to improve safety during ambulation ighting. Reducing clutter in the home's 


Incorrect Choices: 
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of Reasoning: Inferential 


this ques : ervent 

vision. Adequate lighting and low clutter are important t nton approaches with people who have low 

jiving Spaces: Using the skills of inferential reasoning, ike se k : 
-ta 

formation. 


gence presented and make assumptions ab out that in er must draw conclusions from the evi- 


The patient has a history of angina pectoris and limited physical activi 

ets activity. As the patient participates in the 
second sitar panes DA ait i an angina is unstable and may be DiGi ofa eaves annia state. 
What sign Ahn eg € therapist use to determine the presence of unstable angina? 


Choices: 

1, Prolonged cessation of pain following the administration of nitroglycerin for angina 
2, Angina that responds to rest and interval training but not to continuous training | 
3, Arrhythmias of increasing frequency, especially atrial arrhythmias. | 

4. Angina of increasing intensity that is unresponsive to the nitroglycerin or rest. 


Teaching Points 


Correct Answer: 4 
Preinfarction or unstable angina pectoris is unrelieved by rest or nitroglycerin (measures that typically 
reduce most angina). The pain is described as increasing in intensity. Unstable angina is an absolute con- 


traindication to exercise. 


Incorrect Choices: | 
Angina that decreases with rest and interval training along with nitroglycerin is considered stable. 


Increasing atrial arrhythmias may be a comorbidity but is not expected with angina. 


Type of Reasoning: Evaluative | 
In this question, the test-taker must evaluate the merits of the statements presented and determine which- 
statements seem most indicative of unstable angina. Relying on knowledge eens pectoris and nE indi- 
cations for unstable angina, the test-taker uses evaluative reasoning sare to sett at the correct conclusion. 
If this question was answered incorrectly, review information on unstable angina. 
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Neuromuscular 


Ce Su ea cal nae 
4) ge at) a ee 


ent exhibits right 
ty would b 


ao 


i 
ý = 


hemiparesis and strong and dominant hemiple- 
e BEST to break up these synergies? 


i i k 
Ae a 


A: ae with a left cerebrovascular accident ex 
‘Ynergies in the lower extremity. Which activi 


“hoices; 
free ee 3 
. “€Pping in a sitting position. ; ding. 
Sa PNF D2F with knee flexing and Dae i 
| Bria ving, hip extension with adduction. 
Sng, pelvic elevation. 
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Teaching Points 


Correct Answer: 4 ; mn : l 
The typical lower extremity synergies are effectively broken up using bridging (combines hip extension 
from the extensor synergy with knee flexion from the flexion synergy). 


Incorrect Choices: =e io j ar 
Supine hip extension with adduction and foot tapping in the sitting P SR = JE ANTA activities 
(lower extremity flexion and extension synergies). Supine, lower extremity ate ee a flexing and 
D2E with knee extending moves the lower extremity in a pattern closely aligned with the typical flexion 


and extension synergies. 


Type of Reasoning: Inferential 
This question requires one to determine what will best help a patient to break up a lower extremity syn- 
ergy pattern after a stroke. Drawing conclusions based on the information presented, the test-taker utilizes 
inferential reasoning to make the determination of which approach will benefit the patient. If this ques- 
tion was answered incorrectly, refer to information on abnormal limb synergy patterns (see Table 3-8) and 


activities, to include PNF patterns, that promote recovery. 


> í ý: p r a = => y e 
‘ 4 > Ta 


Integumentary | Evaluation, Diagnosis e a 


T. E D 
iia ASS AAR el y 


A physical therapist is examining a patient with several small dermal ulcerations inferior to the medial 
malleolus. There is moderate exudate, they are covered with 100% necrotic tissue, and the therapist is 
unable to debride the necrotic tissue secondary to severe pain. The therapist suspects the ulceration is due 
to vasculitis as a secondary complication of systemic lupus erythematosus. Which of the following is the 
primary characteristic to differentiate this vasculitis wound from a venous ulceration? 


Choices: 

1. Exudate. 

2. Necrotic tissue. 
3. Location. 

4. Pain. 


Teaching Points 


Correct Answer: 4 


Vasculitis ulcerations in people with systemic lupus erythematosus are quite painful due to small ves- 
sel arterial occlusion. Patients with autoimmune disorders are at greater risk for vasculitis ulcerations: 


and increased pain is a hallmark finding of arterial ul ; ; 
; cers. Unlike arter iti : r wounds 
related to venous insufficiency to be painful, lal ulcers, it is atypical fo 


Incorrect Choices: 


Exudate is not specific to a particular wound etiology 
wounds tend to have more exudate than ischemic vas 
venous or arterial ulcers. Venous insufficiency wound 
inferior), while ischemic vasculitis ulcerations are m 


although venous insufficiency and lymphatic 
culitis ulcerations. Necrotic tissue is not unique t° 
s are usually superior to the medial malleolus (not 
Ost commonly located distally. 
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of Reasoning: Deductive 
for this Saag: must recall vasculitis wound 
nclusion. This requires the re 
s aion, pain is a primary hai ete information, Which is a deducti i ; 
thi ered aN ` stic that differentiat a deductive reasoning skill. For 
jon. If answ y, review characteristics a4 vasculitis wound from a venous ulcera- 


yenous ulcers). Of vasculitis wounds (see Table 7-5, Arterial versus 


Neuromuscular | Examination 


The therapist is examining a patient recovering from stroke for 
the involved upper extremity. What muscles are typically spasti 
early to middle stage of recovery following a stroke? 


the expected pattern of spastic hypertonia in 
c in the hemiplegic upper extremity during 


Choices: 

1. Shoulder adductors, forearm pronators, and elbow extensors. 

2. Shoulder retractors and abductors and flexors of the elbow, wrist, and hand. 

3. Shoulder extensors and flexors of the elbow and hand. 

4. Shoulder adductors; forearm pronators; and flexors of the elbow, wrist, and hand. 


Teaching Points 


Correct Answer: 4 
The typical pattern of spasticity in the UE of the patient recovering from stroke is shoulder adductors; 
forearm pronators; and flexors of the elbow, wrist, and hand (antigravity muscles). 


Incorrect Choices: 

Spasticity is strong in shoulder adductors, not abductors. Spasticity is strong in elbow flexors, not exten- 
sors. Shoulder extensors typically have low tone (the elbow is typically held in flexion, with arm adducted 
to the side). 


Type of Reasoning: Inferential Sigs ihe pital pattern of spasticity. This 
i : : : : -taker must infer the typical pa 
mis question provides a diagnosis and the test for a patient with a stroke, which is an inferential 


requires one to determine what is likely to be true I 
reasoning skill. In this situation, the patient is likely to display increased Sree ‘le re N 
Motion in the shoulder adductors; forearm pronators, and flexors A ghee ,a . Revi 
information of spasticity patterns after stroke (Table 3-8) if answer 


i 


-> a eg i" 
cs ae 8 e 


"8Str Ointestinal | Evaluati ON ae Soha ee ee Se an : 
i | | npn EM i i f the colon. 
urgical resection of carcinoma o 
for 3 were Sag tet to improve functional ambulation. Dur- 
receiving P Ye the left shoulder at night and when bearing weight 
lains score hat action should the therapist take? 
s walker. 


q erly patient has been hospitalized 
in akent is very weak and is currently 
ON the tial sessions, the patient comp!a 
© Upper extremity when he is using hi 
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Choices: ae 
1. Ambulate the patient in the parallel bars considering age 

2. Apply pulsed US to decrease pain. 

3. Notify the physician immediately. 

4, Apply heat in the form of a hot pack before ambulation. 


d diagnosis. 


Teaching Points 


Correct Answer: 3 


The risk of metastatic disease is present; the therapist should notify the physician immediately. 


Incorrect Choices: 

Monitoring or modifying the plan of care to reduce pain should be considered only after consultation with 
the physician. If metastatic disease is present, the US would be contraindicated. Ambulating in the parallel 
bars exerts the same weight-bearing forces through the upper extremities as does a walker. 


Type of Reasoning: Inductive 

This question requires one to use clinical judgment and diagnostic thinking to make a determination of the 
cause for the patient's shoulder pain and then what is the best course of action based on this knowledge. 
In this situation, based on the patient's medical history, it is important to notify the physician immediately 
because of the risk of metastatic disease. Questions that require clinical judgment to make a determination 
of a best course of action utilize inductive reasoning skill. 


Nonsystem | Therapeutic Modalitie 


on — 
oe eg He ie = 


A patient sprained the left ankle 4 days ago. The patient complains of pain (4/10), and there is moderate 
swelling that is getting worse. At this time, which intervention would be BEST to use? 


Choices: 

1. Cold/intermittent compression combination with the limb elevated. 
2. Cold whirlpool followed by massage. 

3. Contrast baths followed by limb elevation. 

4. Intermittent compression followed by elevation. 


Teaching Points 


Correct Answer: 1 


The combination of RICE (rest, ice, compression, 


Si elevation) is best. Cold to decrease pain along with intel 
mittent compression and elevation to facilitate fl 


uid drainage provides the best intervention. Rest is requi" 
Incorrect Choices: 


Contrast baths and whirlpool place the ankle in a dependent position 


é which mi nd to increase 
edema. The interventions of intermittent compression and elevation s aoe oe 


hould be combined, not sequential 
Type of Reasoning: Inferential 


In this question, the test-taker must draw conclusions base 


case, which utilizes inferential reasoning skill. The patient’ sym n 
° 4 . rs à ` s patient S to i e . s at cold a 
intermittent compression with limb elevation are ptoms in this case indicate th i 


best to relieve pai ili i Í S 
) C ain and f drainage. 
question was answered incorrectly, refer to information on Reet for ae ke ie mE 


` : ients 
d on the information presented in the patien 
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p14 
quacuioskelotel | Examination 
) 


1 Biceps brachii. 
3, Middle deltoid. 
4, Triceps brachii. 


Teaching Points 


Correct Answer: 2 


fhe dermatome at the a shoulder is C5, and the peripheral nerve field is the axillary nerve. Therefore, 
the sensory loss that the page”! is experiencing could be the result of a lesion to either the nerve root or 
peripheral nerve. The axillary nerve is supplied by the C5 and C6 nerve roots. To prove that the patient 

has a C5 problem, the therapist must identify weakness in a C5 muscle that is not also innervated by 

the axillary nerve. The biceps brachii and brachialis are two strong C5 muscles and are easily tested with 
resisted elbow flexion. 


Incorrect Choices: 

Weakness found in the teres minor and middle deltoid would support the colleague’s argument. Weak- 
ness in the triceps brachii would not prove helpful for either therapist in this case as it is innervated by 
the C6-C8 nerve root levels. 


Type of Reasoning: Analytical 

For this question, one must analyze the symptoms presented and draw from knowledge of C5 nerve root 
innervation in order to arrive at a correct conclusion. This requires analytical reasoning skill, where pieces 
of information are weighed and considered to draw reasonable conclusions. For this scenario, weakness of 
the biceps brachii would support a C5 nerve root problem. If answered incorrectly, review innervation of 


the C5 pathway. 
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Cardiovascular/Pulmonary | Interventions 


a ae ee T 


esents to outpatient cardiac rehabilitation for aerobic 


A patient wy; i e stenosis pr 
lent with moderate to severe aortic valv ST appropriate for this patient? 


toning. Which intensity of exercise program is MO 


Choices; 
į stance training at 75% of 1 rep maximum for large muse ® AER 
3.In “ance training at 85% of 1 rep maximum a rei maximum. 
| walking program at 50% of age predicted ea he PST 
Nterya] walking program at 80% of age predicted heart ra 
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Teaching Points 


Correct Answer: 3 | | 
For patients with moderate to severe aortic stenosis, 
risk of adverse events with higher intensity ac tivities. 


low-intensity exercise should be prescribed due to the 


Incorrect Choices: 
The intensity of all other activities is too high for 
increased risk of adverse events. 


a patient with moderate to severe aortic stenosis due to the 


Type of Reasoning: Inductive Parton based ae 

This question requires the test-taker to determine a most appropriate course at ) . nowledge 
of severe aortic valve stenosis. This necessitates clinical judgment, which is an inductive reasoning skill. For 
this situation, the therapist should choose an interval walking program at 50% of age-predicted heart rate 
maximum. If answered incorrectly, review exercise guidelines for individuals with aortic stenosis, especially 
severe conditions. 


Musculoskeletal | Evaluation, Diagnosis 


A 67-year-old patient with neck pain is seen by a physical therapist. After examining the patient, the therapist 
consults with the referring provider and recommends that x-rays should be ordered to rule out a cervical spine 
fracture. Which of the following examination findings prompted the therapist to recommend x-rays? 


Choices: 

1. Involvement in a simple rear-end motor vehicle collision in a parking lot. 
2. A fall from a 4-foot step ladder. 

3. Delayed onset of neck pain. 

4. Active neck rotation of 45° to both the left and the right. 


Teaching Points 


Correct Answer: 2 

Based on the Canadian C-spine Rule (see Box 2-17), high risk factors that mandate radiography are the 
combination of age 265 years and a history of a dangerous mechanism of injury, which includes a fall from 
an elevation of 3 feet or greater or three to five stairs ae 


i ‘ , an axi MOF i 
a motor vehicle collision at high speed (>100 km/ Ba an Gees ees ono ea 


Incorrect Choices: 


Delayed onset of neck pain and a simple rear end collis; 

collision a : : i 
e the need for radiography. The ability to actively rotate the Ramet low-risk factors that do a man 
of any other positive findings obviates the need for x-rays to the left and right in the a 


Type of Reasoning; Inferential 
For this pemon, sone must determine wh given the inf ed. Thi 
requires inferential reasoning skill, which uses redicti Eb the information provided. 1r 
rege, 8 ° : l i i 
the therapist's examination findings of a fa eee i vk mets ks poi i pel 
uld most likely promp 
swered incorrectly. à 
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Neuromuscular | Examination 


A child with moder ate cerebral palsy is being treated. The child is having difficulty learning to sit indepen- 
dently. The child does well with sitting most of the time, but loses balance that typically results in a fall 
backwards, You are concerned that primitive reflexes have not been integrated. Which of these reflexes or 
reactions would be the MOST important to be assessed? 


Choices: 
1. Moro and Startle reflex, 


2. Palmar and Landau reaction. 
3, Body-on-body righting reaction. 
4. Tonic labyrinthine reflex. 


Teaching Points 


Correct Answer: 1 
The Moro reflex would occur if the child looks up quickly, with neck extension, shoulders abducted, and 


elbows extended. The startle reflex results in the same response, but a result of a loud noise, sudden quick 
movement in the visual field, or sudden bright light. Both of these could cause the child to fall backward. 


These primitive reflexes may not be integrated. 


Incorrect Choices: 
Although the palmar reflex could be slightly problematic in using an open hand to weight bear on UEs 


while seated, children could adapt to sitting with hands fisted. The Landau reaction is extension of the 
neck, trunk, and hips when a child is held in a suspended vertical position, so not related to sitting. Body- 
on-body righting is a reaction that results in rolling with the rotation of the head. The Tonic labyrinthine 


reflex would result in flexor tone in prone and extensor tone in supine. 


Type of Reasoning: Inductive 
This question requires one to utilize clinical judgment to determine the most important reflex or reaction to 
assess based on the presenting challenges of child. This requires inductive reasoning skill, where one must 
apply clinical knowledge and guidelines to determine a best course of action. For this situation, the therapist 
should assess the Moro and Startle reflexes. If answered incorrectly, review these primitive reflexes and reactions. 
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The image is MOST consistent with which of the following skin conditions? 


Choices; 

> Mole (cherry angioma). 
` Basal cell cancer 
‘°44amous cell cancer. 
*™€lanoma. 


864 


Examination B 


Teaching Points 


Correct Answer: 1 


The image depicts a mole (cherry angioma) ' and itis a benign collection of capillaries. They are common 
and occur in almost half of all adults over 30 years of age. 


Incorrect Choices: 


Unlike a mole, skin cancer (basal cell, squamous cell, or melanoma) typical has a combination of 


is Evolvi mo 
try, irregular Border, multiple Colors, increased Diameter (>6 mm), and/or is Evolving (A, B, C, D, Es of skin 
examination). 


Type of Reasoning: Analytical 


For this question, one must analyze the information presented in the picture in order to determine the skin 


condition present. This requires analytical reasoning skill, which is often utilized when evaluating infor- 


mation in the form of pictures and graphs. For this case, the picture is most consistent with a mole (cheny 
angioma). Review skin cancer guidelines and information on moles if answered incorrectly. 


Ə 


Musculoskeletal | Examination 


A physical therapist examines a patient who sustained a deep laceration to the palm of their dominant 

hand. The wound is near the web space of the hand, and the therapist suspects that the patient lacerated the 
deep branch of the ulnar nerve. The therapist performs a strength test of the hand intrinsic muscles, Which 
muscle is innervated by the deep ulnar nerve? 


Choices: 

1. Adductor pollicis. 

2. Abductor pollicis brevis. 
3. Opponens pollicis. 

4. 1st and 2nd lumbricales. 


Teaching Points 


Correct Answer: 1 


The hand is described as “ulnar nerve dominant” because most of the hand intrinsics are innervated by 
the ulnar nerve. All other hand intrinsics (four total) are innervated by the median nerve 


Incorrect Choices: 


The abductor pollicis brevis and opponens pollicis are inn i 
; ervated by th median 
nerve. The 1st and 2nd lumbricales are innervated by distal a of die medica aoe en 


Type of Reasoning: Deductive 


This question requires one to recall the innervation 
necessitates deductive reasoning skill, where factu 
the test-taker in drawing a correct conclusion. In 


pathway of the deep branch of the ulnar nerve. This 
deep branch of the ulnar nerve. If answered inco 


al information and recall of facts and guidelines the 
this situation, the adductor pollicis is innervated by 
rectly, review innervations for the ulnar nerve. 
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Choices: 
1. Short wave diathermy. 


2, Joint mobilization. 
3, Stretching exercises. 
4. Ultrasound. 


Teaching Points 


Correct Answer: 3 


Based on the Adhesive Capsulitis Clinical Practice Guideline (see Box 2-2), there is moderate evidence to 
support stretching exercises (both supervised and home-based) in patients with adhesive capsulitis. 


Incorrect Choices: 

There is currently weak evidence for the use of modalities (diathermy, ultrasound) and joint mobiliza- 
tion. While physical therapists may use these interventions to treat patients with adhesive capsulitis, 
based on the evidence the BEST choice is stretching exercises. 


Type of Reasoning: Inductive 

For this question, the test-taker must draw from knowledge of effective intervention approaches for 
adhesive capsulitis in order to draw a correct conclusion. This requires inductive reasoning skill, where 
clinical judgment is utilized to guide clinical decision-making. For this scenario, the best intervention for 
adhesive capsulitis is stretching exercises. Review treatment approaches for adhesive capsulitis if answered 


incorrectly. 
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System Interactions | Evaluation, Diagnosis ——— a 
cui Sanaa therapy for an examination of functional 
rts that the patient is demonstrating 


what would the therapist 


s referred to physical 


ent. The family repo at th 
deficits. During the examination, 


An elderly patient with congestive heart failure i 
Mobility skills and safety in the home environm 
increasing forgetfulness and some early memory 
Ypically expect to find? 


Choices: 

i papaitments in short-term memory. 

` “ods of fluctuating confusion. ane 
3. Periods of agitation at wandering, especially in the late afte 


'`lgnificant impairments in long-term memory: 
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Teaching Points 


Correct Answer: 1 


Elderly patients with early memory impairments typically demonstrate intact immediate recall (e.g, can 
repeat words); impairments are often noted in memory for recent events (e.g., Why did I come into this 
room? Who came to see me yesterday?). Long-term memory is usually intact. 


Incorrect Choices: 


Periods of fluctuating confusion are typically found in delirium, an acute state of disorientation and cop. 
fusion. Hallucinations or delusions are common (not present in this case). Periods of agitation and wan- 
dering (sundowning) are seen in patients with Alzheimer’s type dementia (AD). Whereas AD begins with 
mild memory loss (stage 1), agitation and wandering typically do not occur until stage II. 


Type of Reasoning: Analytical 


In this situation, the test-taker must analyze the patient's symptoms and make a determination of the 
root cause for them in order to decide what the therapist's findings may be. Analytical questions require 
one to interpret information and determine the precise meaning of that information. If this question was 
answered incorrectly, review information regarding age-related memory deficits. 


B 


— a 
Neuromuscular | Examination = 


A therapist is examining a patient with vestibular dysfunction. The patient is asked to assume a long sit- 
ting position with the head turned to the left side. The therapist then quickly moves the patient backward 
so that the head is extended over the end of the table approximately 30° below horizontal. This maneuver 


causes severe dizziness and vertigo. A repeat test with the head turned to the right produces no symptoms. 
What is the BEST way to document these results? 


Choices: 

1. Positive left Dix-Hallpike test. 

2. Positive sharpened Romberg’s test. 
3. Positive right positional test. 

4. Negative positional test. 


Teaching Points 


Correct Answer: 1 


The test described is the Dix-Hallpike. It is a left positive test because, with the head turned to the left: the 
change in position produces the patient's symptoms. 


Incorrect Choices: 


The right Dix-Hallpike test with head turned to the right is negative. The sharpened Romberg’s test is used 


to assess standing balance (disequilibrium) with the eyes closed and feet in a tandem (heel-toe) position 
The Dix-Hallpike test is a positional test and was positive on the left side, not negative. 


Type of Reasoning: Deductive 


This question requires one to determine which clinical test is represented by the information in the a ll: 
nario. This requires factual recall of information related to protocols, which is a deductive reasoniné 


In this situation, the scenario describes administration of the Dix-Hallpike maneuver. If this questio® a 
answered incorrectly, review information on the Dix-Hallpike maneuver. 


oy 
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neuromuscular | Interventions 


a therapist is instructing a patient with a stroke in gait trainin 


i the patient’s er 
ing well because rors are decreasing and overall i i EST 
; : ! endurance is improving. What is the B 
grategy to promote continued motor learning at this point in the patient's rehabilitation? 


Choices: | 
|, Have the patient practice walking in varying environments, 


2, Intervene early whenever errors appear before bad habits become firmly entrenched 
3, Provide continuous feedback after every walking trial. j 


4. Have the patient continue to practice in the parallel bars until all errors are extinguished. 


Teaching Points 


Correct Answer: 1 

This patient demonstrates the associative stage of motor learning (errors are decteasing and movements 
are becoming organized). It is appropriate to gradually progress this patient toward ambulating in a more 
open (varied) environment. 


Incorrect Choices: 

Continuous feedback may improve performance but delays motor learning. Practicing until errors are . 
extinguished or intervening early whenever errors appear are also inappropriate strategies for the associa- 
tive stage of learning. Some trial and error learning is the goal. 


Type of Reasoning: Inductive 

One must utilize clinical judgment to determine the best strategy to promote comes te aN 
with the patient. Use of clinical judgment to make a determination of a best e Sm a <a 
tive reasoning skill. It is important to know the stages of motor learning (see Ta NE ates 

at the correct conclusion, which should be reviewed if this question was answeree 1 y 


Cardiovascular/Pulmonary | Interv aprons E 
P : participating in an aerobic exercise regimen? 


; ill gain b 


hoces; 
Improvement in asthma symptoms. 
MProvements in cardiorespiratory fitness. 
4 movements in lung function. 
Provements in medication efficacy. 


Teact.: 
“aching Points 
votre Choice: 2 «ly improves cardiorespiratory fitness in patients with 
ce suggests that aerobic exercise en ‘ 
ma and should be consistently recommenos™ 
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Examination B 


Incorrect Choices: ae 
Exercise has no impact on asthma symptoms, lung function, or mec catio 1cacy, 


Type of Reasoning: Deductive Fits f 
For this question, the test-taker must recall exercise guidelines and eat hee fit with asthma, Th; 
requires factual recall of information, which is a deductive reasoning Skill. For this case, the prima 


efits are improvements in cardiorespiratory fitness, Review exercise guidelines and benefit for patient, With 
asthma if answered incorrectly, 


& 


Genitourinary | Interventions | sy 
Tu 


A middle-aged woman is referred to a women’s clinic with problems of stress incontinence. She reports loss 


of control that began with coughing or laughing but now reports problems even when she exercises (aero. 
bics 3 times/wk). What is the BEST intervention for this patient? 


Choices: 
1. Kegel’s exercises several times a day. 


2. Behavioral modification techniques to reward proper voiding on schedule. 
3. Biofeedback 1 hour/wk to achieve appropriate sphincter control. 
4, Functional electrical stimulation 3 times/wk. 


Teaching Points 


Correct Answer: 1 


Symptoms of stress incontinence can be successfully managed through a variety of techniques. Pelvic floor 


exercises (Kegel's exercises) are the mainstay of treatment and must be performed daily, several times a 
day, in order to be effective. 


Incorrect Choices: 


Biofeedback and E-Stim offered weekly or 3 times/wk are not likely to be effective because of insufficient 
frequency. A voiding schedule does not address the primary impairment. 


Type of Reasoning: Inductive 


This question requires one to understand the nature of stress incontinence and the appropriate interven: 
tions for this condition in order to choose the best intervention approach. Using clinical judgment (an 


inductive reasoning skill), the test-taker determines the best course of action for the patient. If this que 
tion was answered incorrectly, review intervention strategies for stress incontinence. 
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ateral Horner's syndrome, and contralateral loss of pain 
isthe MOST likely location of the thrombosis? 


Choices: 
, Anterior cerebral artery. 


9. Posterior inferior cerebellar artery. 
3. Internal carotid artery. 
4. Posterior cerebral artery. 


Teaching Points 


Correct Answer: 2 

This patient presents with lateral medullary (Wallenberg’s) syndrome, which can result from occlusion of 
the posterior inferior cerebellar artery (PICA), which is usually a branch of the vertebral artery. It involves 
the descending tract and nucleus of CN V, the vestibular nucleus and its connections, CN IX and CN X 
nuclei or nerve fibers, cuneate and gracile nuclei and spinothalamic tract. 


Incorrect Choices: 

The symptoms in this case clearly indicate brain stem (cranial nerve) involvement, not cortical involve- 
ment (anterior or posterior cerebral artery). An internal carotid artery stroke produces symptoms of com- 
bined middle cerebral and anterior cerebral artery strokes. See Table 3-12 for the signs and symptoms 


associated with various types of strokes. 
Type of Reasoning: Analytical 
This question requires one to recall the symptoms that indicate involvement of the PICA. This requires 


the test-taker to analyze the information presented and interpret it in order to determine that the symp- 
toms are directly indicative of PICA thrombosis. It is important for one to recall applied neuroanatomy 


related to strokes (see Table 3-12) in order to choose the best answer. 


i Ty Mr Me ~ a 


A Patient with chronic upper/middle trapezius 
Minutes in the prone position. Prior to a Pi 
n8 in the prone position. The therapist decides 

tes of the following modifications are MOST IMPORTANT 


two prior treatments with a hot pack for 
third treatment visit the patient reports increased pain with 
t the patient supine and still apply a moist hot pack. 
to protect the patient from a risk of thermal 


pain has received 


nutes into a 15-minute treatment. 


vhoices: 
d check skin integrity at 10 minutes into a 


ar 5 mi 
2 a “xtra layers of towel ing and check skin integrity Rss y 
nduct a sensory exam of the area prior to the trea 


“Min 

3. Do Ute treatment. ; 

4, nese the treatment time to a total of 7 ere F (80°C) and stop the treatment at 10 minutes. 
the hydrocollator temperatures a90 


Examination B 


Teaching Points 


Correct Answer: 1 


Generally, 1-2 cm (6-8 layers) of dry toweling is used to prevent skin temperatures from getting too high 
(therapeutic level is approximately 104°F [40° C]). If the person 1$ laying on the hot pack, extra layers of 
toweling are needed to help avoid tissue damage due to heat. Also, hot pack temperatures typically reach 


a therapeutic level at 5 minutes into the treatment. Checking skin integrity at 5 minutes and periodically 
throughout the treatment is best practice to prevent a thermal injury. 


Incorrect Choices: 


A sensory examination could be conducted prior to the treatment, but it does not diminish the need for 
extra layers of protection and the need for a skin integrity check at 5 minutes into the treatment. Decteas- 
ing the time of exposure to 5 minutes is not optimal for a treatment effect as it typically takes at least 

5 minutes to obtain a therapeutic temperature (40°C or 104°F) and recommended treatment times 


are between 15 and 20 minutes. Increasing the hydrocollator temperatures above 176°F (80°C) creates 
increased risk for thermal injury. 


Type of Reasoning: Inductive 


For this question, one must rely on clinical judgment in order to arrive at a correct conclusion for this 
hot pack treatment. Specifically, the test-taker must draw from knowledge of effective hot pack treatment 
modification in order to determine what is most important to do to protect from thermal injury. For this 
situation, the therapist should add extra layers of towels and check the skin at 5 minutes into a 15-minute 
treatment. If answered incorrectly, review hot pack treatment guidelines and acceptable modifications. 


Q 


Cardiovascular/Pulmonary | Examination 


A patient arrives for outpatient cardiac rehab 10 weeks after a coronary artery bypass graft. The postoperative 
course was complicated by atrial fibrillation, which has been controlled with medications prescribed by a 
cardiologist. The patient's resting vital signs are HR = 90 in atrial fibrillation, BP = 11 6/74, RR = 14, and 
SpO, = 99% on room air. Is a symptom-limited exercise test appropriate for this patient at this time? 


Choices: 


1. Yes, the patient is managed by a cardiologist and has no symptoms now. 


2. Yes, the heart rate is well controlled and the cardiologist is aware of the arrhythmia. 
3. No, the patient is tachycardic at rest and has an arrhythmia. 


4. No, a patient in atrial fibrillation should not complete an exercise test. 
Teaching Points 
Correct Answer: 2 


It is appropriate to perform an exercise test on a patient who is on medication to control his/her rate 
with atrial fibrillation (AF). A normal heart rate is between 60- 


patienť's heart rate falls 100 beats per minute, which is where 
Incorrect Choices: 


Patients can be asymptomatic with AE so it is best to use objective measures to assess their respo”? to 
activity. It is safe to exercise a patient who is in AF. It is a conc 


-120 
yas ; ern if the patient's heart rate is 2 15g | 
beats per minute. This is the point at which diastolic filling ti eee AS 


n 
. This | me is decreased, which places 4 person ! 
at risk of not maintaining his/her cardiac output with increased demand. 
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e of Reasoning: Evaluative 


i i rovides symptoms, and the 
This question p ' e test-taker must determi 
ledge of cardi i ermine the best course of | 
based On i a ae ake Rigs and safety in providing treatment. ae steele cord 
ener arent aaa ASER ta the four options provided and determine what is prudent for 
the patien S. in this case, the patient's rate is well controlled and the cardiologist 


is aware of the EA the therapist should proceed with symptom-limited exercise testing. Review 
cardiac exercise guidelines if the question was answered incorrectly. : 


B159 0° 


System Interactions | Evaluation, Diagnosis © fod 


A patient presents with suspected T10 paraplegia. An extensive neurological workup has failed to reveal a 
specific cause for the paraplegia. The physician has determined a diagnosis of functional neurologic disorder. 
What is the therapist's BEST choice of intervention? 


Choices: 
l. Initiate ROM and strength training after the patient receives psychological counseling. 


2, Initiate functional training consistent with the level of injury. 
3. Use functional electrical stimulation as a means of demonstrating to the patient that the muscles are 


functional. 
4. Discuss possible underlying causes for the paralysis with the patient in an empathetic manner. 


Teaching Points 


Correct Answer: 2 | 
A functional neurologic disorder (conversion disorder) represents a real loss of function for the patient. 
The symptoms are real and varied. The condition may be triggered by stress, psychological, or po 
trauma. The therapist should treat this patient the same as any patient with spinal cord injury with simi- 


lar functional deficits. Early intervention is crucial. 


Incorrect Ch . 

oices: See 
*P ‘ychologist or psychiatrist is best able to help the patient TNC ne aana hg hien 
paralysis, The therapist should be empathetic; however, counseling s ° A Gaeta i 
intervention in PT. Confrontation (using E-Stim to prove the patien 
“ntraindicated. 


out the best course of action for this patient who 
derstand what a functional neurologic disor- 
the best response. These types of questions, 
f the need to evaluate the believability of 


We of Reasoning: Evaluative ; 
has, question requires one to make a value jdeme 8 
der à functional neurologic disorder. It is benefici A pa 
and the appropriate role for the PT in order p ak 
require evaluative reasoning, are challenging eca 
€nts and make decisions based on values. 
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Q 


Nonsystem | Professional Responsibilities > 


j $ N 


The director of a physical therapy department wants to fll a vacant PT position in the spinal cord injury me. 
gram. Two résumés have been received. One candidate, a former employee, is a well-qualified and 
52-year-old female with a history of back p 


j experi 
ain that could impact her ability to do some heavy lifting at enc 
The other candidate is a newly licensed, very enthusiastic, 25-year-old male therapist for whom h 


‘on? Cavy lifting 
should not be a problem. In this case, what is the BEST hiring decision 
Choices: 


1. As long as age and back pain history were NOT discussed during the interview process with the female cn. 
didate, the male candidate would best meet the caseload demands. 


2. Hire the male candidate but ensure that age and back pain history were discussed with the female candida 
as the rationale for hiring someone else. 


3. Not have the female candidate partake in the interview process as issues with age and back pain would be 
justifiable grounds to rule her out based on the case load. 


4. Hire the more qualified female and provide aide assistance or lift equipment when heavy lifting is required 
Teaching Points 
Correct Answer: 4 


The Age Discrimination and Employment Act of 1967 prohibits employers from discriminating against 
persons 40-70 years of age in any area of employment. The 1973 Rehabilitation Act prohibits employ- 
ment discrimination based on disability and requires reasonable accommodation in the workplace by 
removing barriers unless there would be “undue hardship” for the employer. Title VII of the Civil Rights 


Act of 1964 might also come into play since one provision prohibits discrimination based on gender. The 
female candidate is clearly the more qualified and would be the best hire in this case. 


Incorrect Choices: 


Although asking about age is not permissible in the hiring process, familiarity with the candidate or 
a review of a résumé could unintentionally make the candidate's age obvious. Ruling out the female 
from the interview process with age and back pain as factors is clearly discriminatory. The male can- 
didate may have potential; however, consideration of both age and back pain history, whether dis- 
cussed or not, is discriminatory. The older candidate may be familiar with the caseload, department 
pene = all other things being equal, is the stronger candidate if reasonable accommodations 
can be made. 


Type of Reasoning: Evaluative 


For this situation, the test-taker must determine a best course of action from the information provided. 
while being mindful of employment regulations and guidelines. This requires evaluative reasoning skills 
where one weighs various courses of action in order to arrive at a correct conclusion. In this situation ue 
director should hire the more qualified female and provide aide assistance or lift equipment when © 
lifting is required. If answered incorrectly, review the Age Discrimination and Employment Act of 1967 
and the Rehabilitation Act of 1973 for employment guidelines. 
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gastrointestinal | Evaluation, Diagnosis 


„tient with a long history of chronic low back ain i 

ew complaint of epigastric pain described as b : ra IS seen in a 
ptoms also include nausea and intermittent epis 
„tient may have a peptic ulcer. Which oral medicat 

development of a peptic or duodenal ulcer? 


; Physical therapy clini i 

in py Clinic. The patient h 

> i M which radiates to the mid-back. New 

on taken e Meadedness, The therapist suspects the 
Ong term is most likely to contribute to the 


an 


Choices: 

1, Oxycodone. 
7, Baclofen. 

3, Celebrex. 

4. Ibuprofen. 


Teaching Points 


Correct Answer: 4 

Ibuprofen and many other NSAIDs (nonsteroidal anti-inflammatory drugs) can have deleterious effects 

on the entire GI tract when taken long term and in high doses. The most common clinical effect is on the 
gastro-duodenal mucosa, where erosions and ulcerations can occur and may progress to bleeding and per- 
forations. Other signs and symptoms of a peptic or duodenal ulcer include night pain that typically occurs 
after midnight, vomiting, anorexia, and bloody stools. 


Incorrect Choices: 

Oxycodone is a narcotic or opioid medication and typically prescribed for short-term management of 
significant postoperative pain. Common side effects of opioid administration include sedation, dizziness, 
nausea, constipation, physical dependence, and respiratory depression. Baclofen is a muscle relaxant and 


may be prescribed for acute episodes of spinal pain when significant muscle guarding or spasm is present. 
dry mouth, depression and decreased blood 


The most common side effects include fatigue, drowsiness, A, AED 
pressure. Celebrex is an NSAID but it is a cyclooxygenase-2 (COX-2) inhibitor and much more gastropro- 
X-2 inhibitors. COX-2 inhibitors provide 


r NSAIDS that are not CO . 
do not completely eliminate the risk. 


tective than Ibuprofen and many othe 
d bleeding, although they 


benefit in reducing ulcer formation an 


Type of Reasoning: Deductive 

This question requires the test-taker to 
order to arrive at a correct conclusion. 
lve reasoning skill. For this scenario, long-term 
opment of a peptic or duodenal ulcer. If answere 


pa ee a ome 
Ree. ite: eee eg e 
es Reis. 


recall the potential adverse effects of long-term use of ibuprofen in 
This necessitates the recall of factual information, which is a deduc- 
fen is most likely to contribute to the devel- 


use of ibupro | 
d incorrectly, review adverse effects of ibuprofen. 


Suromuscular | Examination 9 
| ee ee as “3 a è 
E : -n of an astrocytoma in the right 
A Dati . seers ok nde oing resection O ; 
Patient is referred for inpatient rehabilitation ing impairments is the patient MOST LIKELY to 
e 


ehib. (caudal) parietal lobe. Which o 


voices; 
2. ta and di i tial reasoning. rinary inc 
3 om S seade G2 coe a er/lo extremities and U 

i n in the left upp apraxia. 


4, Visual ty with long-term memory ân 
field deficits and dysmetria. 


ontinence. 
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Teaching Points 


Correct Answer: 1 -a (tactile and visual), unilateral neglect, and difficulty 
iai lity to recognize objects. Agnosia (ta in patients with damage to the ri 

sa seth perdbdom sid spatial relations are common findings In patie Bf ght 

posterior parietal lobe. 


Incorrect Choices: i 
ith i of the primary soma 
Loss of sensation in the extremities is more common with involvement p ry 


cortex (located in the anterior/caudal parietal cortex), Urinary ingopanence n o EE aa 
to the superior aspect of the primary motor or sensory cortices. Long- e + common wihlaloai di 
tionship between multiple areas of the brain and limbic system but is most c pie bs 

dorsolateral prefrontal cortex. Cortical visual field deficits are most often associa wl mage to the 
occipital lobe, and dysmetria is common in patients with cerebellar dysfunction. 


Type of Reasoning: Inferential 

One must infer or draw a reasonable conclusion of what is likely to be true of a patient with a resection of 
an astrocytoma of the right posterior parietal lobe (See Table 3-14), This necessitates inferential reasoning 
skill, where information is weighed to determine what is likely to occur, given a specific situation. For this 
scenario, the patient is most likely to exhibit agnosia and difficulty with spatial reasoning. Review func- 
tions of the parietal lobe, especially the right posterior lobe, if answered incorrectly, 


Integumentary | Examination : S OPE 


ay 


A patient presents with a large sacral decubi = Se as 
itus ulcer that is purulent and draini ‘ 

. y i 
take a representative sample of the infected material in order to obtain ieee therapist needs to 


source to obtain a culture sample from this wound? a laboratory culture. What is the BEST 
Choices: 


l. Exudate in the wound and the surrounding tissues 
2. Dressing and exudate in the wound. 
3. Exudate in the wound. 


4. Dressing, exudate, and surrounding bed linen 
Teaching Points 


Correct Answer: 3 
The specimens must be collected 


: ; from the wound sito «.: 
adjacent tissues. The exudate provides the best ae with a minimum of contamination by material from 
Incorrect Choices; ? 
The margins of cy 
taneous lesion 
Using the dressing f, S OF Pressure ulcer 
o : S are 
8 for a specimen sample would also sence contaminated with environmental bacter4 
a of Reasoning: Inductive “ontaminated tissues 
e test-take : : 
determine the ese Eye poe Judgment applied to 
contaminatio vol to obtain a sample cul e patient circums II) t0 
informatio hes sampling the exudate in th culture of a wound. In T an vaductive reasoning aa . 
n on methods for obtaining labor wound. If this qu n S Situation, it is best to minimize 
atory cultures, n was answered incorrectly, refer t0 
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O 


° ardiovascular/Pulmonary | Interventions 


e 2 outpatient cardiac rehabilitation program use 


has S l 
he so-minute program. One station uses arm ergometry Ap n ening With different exercise stations for 
aver W orkload, what can the therapist expect? rm exercise as compared with leg exercise, at 
Choices: 


| Higher systolic and diastolic BP, 

9, Higher HR and systolic/diastolic BP. 

3. Higher HR and lower systolic BP, 

4, Reduced exercise capacity owing to higher stroke volumes, 


Teaching Points 


Correct Answer: 2 


Arm ergometry uses a smaller muscle mass than leg ergometry with resulting lower maximal oxygen 
uptake, In upper extremity exercise, both HR and BP will be higher than for the same level of work in the 
lower extremities. 


Incorrect Choices: 
The other choices do not correctly identify the expected changes with arm exercise. 


Type of Reasoning: Inferential 


This question requires one to draw conclusions about arm ergometry and its impact on HR and BP, espe- 
cially as it relates to leg ergometry. For this scenario, HR and systolic/diastolic BP will be higher with arm 
ergometry. To arrive at the correct conclusion, one must rely on knowledge of the impact of ergometry on 
cardiovascular activity, which should be reviewed if this question was answered incorrectly. 
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Nonsystem | Safety and Protection ~ 
ais | ae Le ae E EE SA T ; we 


deconditioned patient in a private room at a long-term care facil- 
dium difficile and is referred for exercise to improve lower 
tand. The therapist elects to use light resistance using 


ed to be taken? 


A physical therapist is treating an elderly, 
A € patient has been diagnosed with Clostridi 
mity strength and the ability to move from sit-to-s 
Weights. In this situation, what precautionary steps ne 


Choices: 


2 ete a eTapist should perform hand sanitizing and don gloves, DAD A EE ait the room. 
' the theran; ee oves before ente 
i foe cauld perform baad a m ep lee immediately on removal from the 


Patienr es and other exercise apparatus should be 
pa 1 : ination of any therapeutic 
eq an rformed to avoid cross-contamination of a p 
al resistan | uld be pertorme 
uiPment, ce exercise sho p 
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Gastrointestinal 


Examination B 


Teaching Points 


Correct Answer: 3 ria! needs to be disinfected immediately unless 
i ipment used in the patients foom roviders (HCP 
Eer oh dedicated equipment or 1$ disposable. PERS E Piel. 


i isi leaning their hands with so 
i i i tient. This includes c ap 
recautions when working with the pa pi perenne 
ee a nicohol-based hand rub before and after caring for ae rancor equired to 
wear personal protective equipment (gloves and a gown) during pa 


Incorrect Choices: 

A mask is not needed as C. diff is not airborne. Required PPE includes Se ee se beh pti: : 
donned before entering the room and removed before leaving the room. Equip z Ei : or ud- 
ing stethoscopes, pulse-oximeters, walkers, goniometers, weights, and so on, can De g as they 
are disinfected once removed from the patient's room. 


Type of Reasoning: Deductive 
For this question, the test-taker must recall the guidelines for working with patients infected with C diff 
in order to arrive at a correct conclusion. This requires deductive reasoning skills, where factual guidelines 
are used to guide decisions. In this case scenario, the therapist should immediately disinfect all exercise 


equipment upon removal from the patient's room. if answered incorrectly, be sure to review contact pre- 
caution guidelines and information. 


B166 


| Evaluation, Diagnosis — — bs — 
A physical therapist examines an adult patient whose chief complaint is mid-back and right scapular pain. 

The patient was referred to physical therapy with a diagnosis of scapular dysfunction. There was no his- 

tory of trauma to the back or right scapular region. During the interview, the patient describes experiencing 
unexplained weight gain over the past year, intermittent upper abdominal pain, and intolerance to certain 


foods. a on these examination findings, which test would a physician MOST LIKELY order for this 
patient? 


Choices: 
1. Electrocardiogram (ECG). 
2. Barium swallow. 


3. Radiographs (x-ray) of the right shoulder. 
4. Cholescintigraphy. 


Teaching Points 


Correct Answer: 4 


Cholescintigraphy, also known as he iliary į 

; patobiliary iminodiacetic aci 

p view the gallbladder, liver, bile ducts, and small nE om CADA) scan, is an imaging test used 
onsistent with gallbladder disease (bili : ‘Ne examination findings in this patient e: 


bladder does not drain bile properly, which lendi esia). Symptoms can include weight gain as the gall- 


upper abdominal pain after eating, nausea, RENO fat digestion. Other symptoms can include 
gestion. 


Examination B 877 


Incorrect Choices: 


lectrocardiogram (ECG or EKG) rec o 
Ane gram ( r EKG) records electrical activity in the heart. It is used to detect arrhythmias or 
e 


other types of heart disease (such a 

cardiac aes barium sate i B a AAE NA Sot irrits saani ghee ec te 
m and m i one to visuali 

oles conditions ee? ean hernias, diverticulitis, Fe ah Thee cl aoa om 

question stem. An x-ray would RE by a history of weight loss, not weight gain as mentioned in the 

lar fracture, a history of trauma alon nr ara scapular fracture. If the patient in this scenario had a scapu- 

been described. Shoulder move 8 rulsing and swelling in the shoulder and upper back would have 

ments would have likely reproduced the patient's pain. 


Type of Reasoning: Analytical 


For this question, the test- 
ate anal for iaae aF e panies tne presenting symptoms in order to determine appropri- 
weighed for their value in ord g. This requires analytical reasoning skill, where pieces of information are 
e In order to draw reasonable conclusions. In this case, a HIDA scan should be rec- 
ommended. If answered incorrectly, review gastrointestinal diagnostic tests, including the HIDA scan. 


Neuromuscular | Examination 


Based on the pictured CT scan, what impairments is this patient likely to demonstrate? 


via edu/courses/rad/headet/index.htm 


Image from: http://www.med-ed.virg! 


Choices: 

l, Ataxia. 

2. Nonfluent aphasia. 

3. Fluent aphasia. 

4. Left-sided unilateral neglect. 


878 


Examination B 


Teaching Points 


Correct Answer: 1 (Ay 

results in difficulty wi 
The arrow is pointing to a hemorthage in the cerebellum. Damage mt oe oy phe coe ulty with 
movement, postural control, eye-movement disorders, and muscle tone. Ataxt ing. 


Incorrect Choices: 


Aphasia is more typical of a left cerebral infarct, and left-sided unilatera ee. he fees! aT to 2 right 
cerebral injury. CT scans and MRIs can help the therapist predict clinical manı ons Dased On the area of 
injury. 

Type of Reasoning: Analytical 5 

This question requires the test-taker to determine the most likely presentation of symptoms based on the 
CT image. Questions that require analysis of pictures and graphs often necessitate analytical reasoning 


skill. In this case, the patient has experienced a hemorrhage in the cerebellum and will most likely display 
ataxia. If this question was answered incorrectly, review signs and symptoms of cerebellar hemorrhages. 


Q 


Nonsystem | Professional Responsibilities 


A physical therapist working in an outpatient setting is experiencing burnout and disinterest in their job. 
The therapist has not been selecting interventions that are helpful and personalized for each patient. 


However, the selected interventions are not harmful. Which of the following MOST correctly describes the 
physical therapist's unethical practice? 


Choices: 

1. The therapist lacks beneficence. 

2. The therapist is acting with maleficence. 

3. The therapist is not exhibiting justice. 

4. The therapist is not respecting the patient's autonomy. 


Teaching Points 


Correct Answer: 1 


The physical therapist lacks beneficence (doing good to others) by not balancing the risks and benefits 
to maximize the patient's quality of life and health outcomes. The therapist is not directly harming the 
patient but is also not exhibiting a commitment to maximizing quality of life 

Incorrect Answers: 


To act with maleficence is to actively try to hurt another j Fe austi 

) } . hu person. The ethical principle of justice states 
that health care providers will equitably distribute risks, benefits, and E og uia patients- 
Autonomy emphasizes the importance of respecting an individual's decision and self-determination. 
Type of Reasoning: Evaluative 
This question requires one to apply knowled 
physical therapist's behavior to determine w 


F m EEES | 
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169 ; 
sculoskeletal | Interventions 


ices: : 
oS concentric contractions through partial ROM. 
ve eccentric contractions in the pain-free range. 
kinetic exercises through the full ROM. 


_ Iso : 
isometric exercises at the end range of movement only. 


Teaching Points 


Correct Answer: 2 


For a muscle that is chronically inflamed, focus should be placed on eccentric contractions, because there 
is less effort and stress placed on the contractile units than with concentric contractions at the same level of 
work. The exercise should be performed in the pain-free portion of the range. 


Incorrect Choices: 
lsokinetic, isometric, and isotonic exercises do not allow for pain-free muscle contractions and can cause fur- 
ther inflammation of the muscle. 


Type of Reasoning: Inductive 

For this question, it is important to have knowledge of kinesiology, exercise physiology, and appropriate 
exercise for chronically inflamed muscles in order to choose the best exercise approach. This requires diag- 
nostic thinking and clinical judgment, which is an inductive reasoning skill. For this situation, the most 
appropriate exercise is active eccentric contractions in the pain-free range to avoid further inflammation of 
the muscle. If this question was answered incorrectly, refer to information on appropriate exercises for vari- 
ous forms of muscle pathology. 
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that a strong ache was felt in the treat- 


m ng an ultrasound (US) treatment, the patient flinches and states 
“nt area. What is the therapist's BEST course of action? 


Choices: 


l. 
2 aeae the US frequency. 
3, ees transmission medium. 
“ase the US intensity. 

€ size of the treatment area. 
Teact.: 
ial 8 Points 


“aes ia rface, resulting in rapid tissue tem 

i } ; -tissue interlace, Tesh" ae ae 

perature “nergy is reflected from the bone into ne inten of the bone. A reduction in intensity 

S indica “vation and stimulation of the highly sens!" 
ifa strong ache is felt. 


880 


Examination B 


Incorrect Choices: 


The question assumes that the treatment size of the area is correct. annie hots be treatment 
area would minimize the ability to elevate the tissue temperature. us, Abie stir not experience 
a strong ache from rapid tissue temperature elevation. Adding more ap Si poe isi wie encour. 
age transmission of acoustical energy and thus potentiate the rapid ers P pa a: a contrib. 
uting to the patient’s symptom. The frequency has to do with the depth of pene of the US energy, 
not the rate/speed at which the tissue temperature is being elevated. 


Type of Reasoning: Evaluative 


This question requires one to determine the cause for the patient's discomfort seh treatment and 
then to determine an appropriate course of action, which is an evaluative peon > ill. s this patient, 
it is best to decrease the US intensity because the strong ache indicates It Is a resu t of too high an inten. 


sity. If this question was answered incorrectly, review information on US guidelines and symptoms war- 
ranting change of protocol. 


Musculoskeletal | Interventions 


= = p 


A patient is referred for postoperative rehabilitation following a Type II SLAP repair performed 1 week ago. 
What is the therapist's BEST choice of intervention during early rehabilitation? 


Choices: 


1. Focus on biceps brachii stretching and strengthening. 

2. Defer intervention during the maximum protection phase. 
3. Perform careful ROM of the shoulder internal rotators. 

4. Perform careful ROM of the shoulder external rotators. 


Teaching Points 


Correct Answer: 3 


Internal rotation ROM does not create the peel-back mechanism that increases stress to the repair. Given 
the nature of this repair, an understanding of the postoperative precautions is paramount to a successful 


surgical outcome. Early rehabilitation within the postoperative precautions correlates to a quicker overall 
recovery and improved outcomes. 


Incorrect Choices: 


Type II SLAP lesions are characterized by a detachment of the superior labrum and the origin of the 


tendon of the long head of the biceps brachii that results in instability of the biceps-labral anchor. The 
surgery requires reattachment of the labrum and biceps anchor. Given the repair of the biceps, contrac 
tion and stretching of the biceps should be avoided durin 


j - g the maximum protection phase, In addition, 
external rotation ROM/stretching should be avoided given the peel-back mechanism ne increased stress 
to the repair. 


Type of Reasoning: Inductive 

This question requires one to use clinical judgment to determine a best course of action. Questions of this 
nature often necessitate inductive reasoning skill. For this case, the therapist should choose to perform 
careful ROM to the internal rotators of the shoulder with a Type II SLAP repair. Review protocols for reha- 
bilitation after SLAP lesions if answered incorrectly. f 
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mentary | Interventions 


into’ 


at is recovering from deep partial-thickness burns over the 
' poste 


Me sherapist’s examination reveals local tenderness with swelling ‘hd ae thigh and calf that are now healed, 


j e tissues, the therap jain o : , 
while palpating th apist detects a mass, What Is the therapist's > Sein in rg hip area. 
IES) Course of action? 


ces: 

aah petrissage to work on this area of focal tenderness, 
‘report these findings promptly to the physician, 

” continue with ROM exercises but proceed gently, 


‘ tse RICE to quiet down the inflammatory response, 


Teaching Points 


Correct Answer: 2 


These signs and symptoms are characteristic of heterotopic ossification (HO), an abnormal bone 

À ; ; growth typ- 
ically around a joint. While the etiology is unknown, its presence can lead to serious ROM limitati 
fndings should be reported promptly to the physician. nea 


Incorrect Choices: 


Petrissage and aggressive ROM exercises could exacerbate the condition. Ice does decrease metabolic activity; 
more in-depth medical management is required. 


Type of Reasoning: Inductive 

This question requires one to utilize clinical judgment to determine the reason for the patient's symptoms 
and then determine the best course of action, which is an inductive reasoning skill. In this situation, the 
findings indicate HO and the therapist should notify the physician promptly. If this question was answered 
incorrectly, review information on HO. 
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A patient presents with complaint of neck pain on the right. During the AROM examination, the team 
therapist observes the following osteokinematic neck motions—full side-bending left, full rie e : 

full forward flexion, limited and painful extension, limited and painful right Mtg ee and limite 
"nd painful right rotation. Based on this pattern, what is the arthrokinematic restriction: 


| Choices: 


| ; Upglide of a facet on the left. 
3 Pélide of a facet on the right. 
4p glide of a facet on the left. 
Blide of a facet on the right. 


Teach: 
“ching Points 


ect Ang ; 
faf wer: 4 .- restriction), then the osteokin- 
“et On the ri ding (arthrokinematic res ight with limited exten- 
i e right i ith downgliding ( ; ding to the right with limite 
sat Motions ie wan errian Id g rotation and side bending A ie right. 
0. The a at would be limited wou striction is on 


at the re 
t there is pain on the right supports that th 
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Incorrect Choices: 

The osteokinematic limitation could 
differentiator is the fact that the pain 
arthrokinematic restrictions in the othe 
the exam. 


also be seen with a facet restricted with upglide on the left, but the 
is on the right, indicating that the restriction Is on the right. The 
r choices do not correlate with the osteokinematic findings of 


Type of Reasoning; Analytical 
r to determine 
This question requires the test-taker to analyze the symptoms ty wy E papirt 
likely arthrokinematic restriction. Questions that require one to analyze p ; i er to 
|. For this situation, the arthrokinematic restriction 


draw conclusions often require analytical reasoning skil en 
is restriction with downglide of a facet on the right. Review arthrokinematics of the neck and restrictions if 


answered incorrectly, 


Cardiovascular/Pulmonary | Examination 


What are the possible ECG changes with exercise that can occur in a patient with coronary artery disease 
(CAD) and prior myocardial infarction (MI)? 


Choices: 

1. Tachycardia at a relatively low intensity of exercise with ST segment depression. 
2. Bradycardia with ST segment elevation. 

3. Significant arrhythmias early on in exercise with a shortened QRS. 

4. Bradycardia with ST segment depression >3 mm below baseline. 


Teaching Points 


Correct Answer: 1 

The typical exercise ECG changes in the patient with CAD include tachycardia at low levels of exercise 
intensity. The ST segment becomes depressed (>1 mm is significant). In addition, complex ventricular 
arrhythmias (multifocal or runs of PVCs) may appear and are associated with significant CAD and/or a poor 
prognosis. 


Incorrect Choices: 


The other choices do not accurately describe the expected ECG changes with exercise. Chronotropic incom- 
petence is indicated by an HR that fails to rise; bradycardia (slowing of HR) is not expected. ST segment 
elevation with significant Q waves can occur and is indicative of aneurysm or wall motion abnormality. 


Type of Reasoning: Inferential 


In order to answer the question correctly, the test-taker must recall typical ECG changes for patients who 
have myocardial ischemia and CAD. Therefore, the test-taker must draw conclusions about the patient's 


diagnosis, which is an inferential reasoning skill. For this patient, one would expect tachycardia and ST 


segment depression, which should be reviewed if this question was answered incorrectly 


(® Exarnination 5 283 
culoskeleta! | Examination 


ent is seen in a physical ther 

„h school studen apy clinic for m l 

high 8 tient also "nagement of neck pain 2 wee 

gui oer suspicions Of ‘oper ev or ermit Ulaeiniess and headaches since the ott 

st becomes SUSP PPS SS eh instability. Which special test is BEST tc * cnt i 5 
- ` ICO l 


oices: 
vertebra artery test. 


», Cervical flexion-rotation test. 


3, sharp-Purser test. 
1 cervical distraction test. 


Teaching Points 


Correct Answer: 3 
The above scenario describes a situation where the therapist appropriately considers upper cervical spine 


tests and measures to assess for stability/instability prior to moving forward with the rest of the physical 
examination. Failure to assess integrity of the upper cervical spine could potentially result in damage to the 
spinal cord or even death. The Sharp-Purser test assesses the integrity of the transverse ligament (part of the 
cruciate ligament complex) and atlantoaxial joint (C1-C2) stability. 


Incorrect Choices: 
The vertebral artery test is used to determine the integrity of the vertebrobasilar arterial system. The cervical 


flexion-rotation test is used to identify upper cervical spine dysfunction and range of motion limitations. The 
distraction test compresses neural structures at the intervertebral foramen and is used to assess for cervical 


radiculopathy or facet condition. 


Type of Reasoning: Deductive 

This question requires the test-taker to recall special testing guidelines to confirm the diagnosis of upper | 
cervical spine instability. This requires the recall of factual information and guidelines, which is a deductive 
reasoning skill. For this case, the therapist should conduct the Sharp-Purser test to confirm the diagnosis. If 


answered incorrectly, review upper cervical spine testing guidelines. 


vhoices: 

cium, 

dium, 

4 p Sesium, 
0 Ssium, 
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| Nonsystem | Safety and Protection 


Examination B 


Teaching Points 


Correct Answer: 4 


Lasix is not a potassium sparing diuretic, and patients taking potassium ei risk a eliminating too 
much potassium. Low potassium can lead to muscle cramps, fatigue, and cardiac arrhythmias. 


Incorrect Choices: 
The other electrolytes are not affected by Lasix. 


Type of Reasoning: Deductive 

One must recall the properties of Lasix to determine which lab value is important to assess. This requires 
the recall of factual guidelines, which is a deductive reasoning skill. Based on knowledge of this informa- 
tion, one should conclude that potassium is important to assess for this patient. Review information on 
diuretics, especially Lasix, if answered incorrectly. 


Q 


During the course of the physical therapy treatment in the ICU, a radial line is accidently pulled out of the 
artery. What is the first action the PT should take? 


Choices: 

1. Push the code button in the patient's room, because this is a cardiac emergency. 

2. Elevate the arm above heart level to stop the bleeding. 

3. Place a BP cuff on the involved extremity and inflate the cuff until the bleeding stops. 

4. Reinsert the arterial catheter into the radial artery and check the monitor for an accurate tracing. 


Teaching Points 


Correct Answer: 3 


A radial arterial line is a catheter placed in the artery itself. If it becomes dislodged during treatment, the 
artery is now open to bleeding. This arterial bleeding needs to be stopped immediately, although it is not 
considered a cardiac emergency. Place a BP cuff above the site of bleeding and inflate the cuff to above 


systole to stop the bleeding or place enough manual pressure on the site to stop the bleeding. Then call 
for help. 


Incorrect Choices: 


Elevating the site of bleeding above heart level will not be as effective, because this is an arterial bleed. AS 
long as the heart is pumping with adequate pressure, the site will continue to bleed. This is not a cardiac 
emergency. Never replace any line that has become disconnected. The line is no longer sterile and shoul 


not be reinserted into the patient. A new, sterile catheter will need to be used if the radial line is to be 
replaced. 


Type of Reasoning: Evaluative 


This question requires one to use judgment to evaluate the strength of the statements made in order tO 
arrive at a decision for the first course of action with this patient. In this situation, it is important to stop 
the bleeding in the most effective manner possible, which is to inflate a BP cuff on the involved extremity 


until the bleeding stops. Questions such as these can be challenging because one must use a value judg- 
ment to make the best decision. 


a a ama 
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Choices: 
1. Positive Homan’s sign. 


2, Positive Stemmer’s sign. 
3, Absent or diminished dorsalis pedis pulse, 
4, Temporary pallor and cyanosis of the toes along with decreased skin temperature 


Teaching Points 


Correct Answer: 2 
Stemmer's sign is a highly specific test for lymphedema. Specificity of Stemmer’s sign ranges from 94%- 100%; 


sensitivity ranges from 56%-61%. To perform the test, the therapist gently pinches and lifts the skin at the 
base of the second toe on its dorsal side. A positive test is present when the skin cannot be lifted or sepa- 
rated from the underlying tissue. The ability to pinch and lift the skin is a negative test result. 


Incorrect Choices: 
Homan'’s sign is a special test that has been used when deep vein thrombosis (DVT) is suspected. 


The examiner gently dorsiflexes the ankle and/or squeezes the calf in an attempt to reproduce the 
patient's symptoms. The test’s diagnositic accuracy is limited and cannot be relied upon. Absent pulses 
indicate some type of insult or compromise to the artery being tested (such as the dorsalis pedis 
artery). Diminished or absent distal pulses may be suggestive of chronic arterial insufficiency. Tem- 
porary pallor and cyanosis of the toes along with changes in skin temperature are also suggestive of 
peripheral vascular disease. These findings are often seen in Raynaud's phenomenon or Raynaud's dis- 
ease, due to episodic vasoconstriction of small arteries and arterioles in response to cold temperatures 


or emotional stress. 


Type of Reasoning: Analytical : | : | 
For this question, the test-taker must analyze the various findings presented and determine which one will 
corroborate the diagnosis of lymphedema. This requires analytical reasoning skill. In this scenario, a posi- 
tive Stemmer’s sign would corroborate the diagnosis. Review information on evaluation of lower extremity 
lymphedema if answered incorrectly. 
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| stalled á | rage at a sporting event. A player begins to experience mod- 
meda to the sideline for assistance. A coach informs you that 
Id of p rhs container of prescribed medications that the player provided to 
Me i by is CO NDICATED when caring for this patient? 


fy 
a Sa ae 


eas Lares 


A physical therapist is providing 
rate respiratory distress on the fie 
the player has asthma and presents you 
the team. Which of the following interven 


Choices: 
l. Acti . ee. 
A Assist the ren in delivering the prescribed dose eats ay beta, agonist medication. 
P i e ` 
k Move the player to a nearby air-condit o ee aici j Flong-acting beta, agonist medication. 
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patient in delivering 
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Teaching Points 


Correct Answer: 4 3 l 7 
Long-acting beta, agonists are used for daily management of patients "i as : p Because of its long- 
acting nature, it is inappropriate for an urgent response to an acute episode OF asthma. | 


Incorrect Choices: 


Short-acting beta, agonists are appropriate for the treatment of acute episodes of asthma, and health care 
providers (HCPs) should assist patients with administration of this medication when prescribed. Mov- 
ing a patient to an area that is cool and is controlled from environmental allergens would be indicated 
in most patients experiencing an acute episode of asthma. It is never inappropriate to activate EMS in 
response to an acute episode of asthma. Patients who are well known to their health care provider and 
respond well to treatment may be monitored by the health care team or transported to urgent care. 


Type of Reasoning: Evaluative 


For this question, one must evaluate the presenting symptoms and determine which intervention 
approach would be contraindicated. This requires evaluative reasoning skill, where courses of action are 
weighed for their merits, benefits, and drawbacks. For this scenario, assisting the patient in delivering the 
prescribed dose of long-acting beta, agonist medication is contraindicated. If answered incorrectly, review 
intervention approaches for patients with acute asthma. 


Gastrointestinal | Evaluation, Diagnosis — TES 


After examining a patient who was referred to physical therapy for posterior thoracic pain, the therapist 


finds no musculoskeletal causes for the patient's symptoms. What anatomical structure may refer pain to 
this thoracic region? 


Choices: 

1. Heart. 

2. Appendix. 
3. Gallbladder. 
4, Ovary. 


Teaching Points 


Correct Answer: 3 

Dysfunction of the gallbladder often refers pain to the thorax. 

Incorrect Choices: 

The commonly observed referral pattern of the heart is to the chest i ies to the 
low back, and the appendix to the right lower quadrant, oe re es ee 

Type of Reasoning: Analytical 

This question requires one to refer to knowledge of physiolo 
The test-taker must recognize that pain referred to 


with the gallbladder. To arrive at the correct conclusion, the test inform xi 
' : ' -tak yze th ation P 
sented and determine the meaning of that information, which is Da ste: ia ning oki 


gy and of common referred patterns of pa 
the posterior thoracic region is typical of problems 
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i ith a transfemoral a R has 
\derly patient wi Mputation is þ 
An : sACH (solid ankle cushion heel) prosthetic foot, Wi 


saCH foot! 


ai oe with a temporary prosthesis contain- 
of the following BEST characterizes the 


Choices: 
j Isan articulated foot with multiplanar motion. 


3 allows full sagittal and frontal plane motion. 
: absorbs energy through a series of bumpers, 


4 Allows limited sagittal plane motion with a s 


Permitting sagittal plane motion only. 
mall amount of mediolateral motion. 


Teaching Points 


Correct Answer: 4 


The SACH foot is often used as a temporary prosthesis because it provides good initial utility at a lower cost. 


it provides for sagittal plane motion (primarily plantarflexion), but the heel cushion is compressed, and 
there is very limited frontal plane motion (mediolateral motion). 


Incorrect Choices: 


Articulated feet (joined by a metal bolt or cable to the lower shank section) have rubber bumpers that absorb 
shock and control plantarflexion excursion. An anterior stop resists dorsiflexion. Full sagittal and frontal 
plane motions are not allowed with a SACH foot. 


Type of Reasoning: Analytical 


One must recall the properties of a SACH foot in order to choose the correct solution. This requires knowl- 
edge of prostheses and their indications. The test-taker must analyze the information presented and deter- 
mine the meaning of that information, which is an analytical reasoning skill. If this question was answered 
incorrectly, refer to information on properties of prosthetic feet. 
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A physical therapist examines an adult patient that recently suffered a stroke res peared i pat oni 
“Psule. In addition to hemiparesis of the contralateral extremities, the patient also exh 


facial muscles would MOST likely be affected? 
Choices: 


Al muscles on the left side of the face. 

3. ees on the right side of the face. 

4.0 Y Muscles on the lower half of the right side of the face. 
Y Muscles on the lower half of the left side of the face. 
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Teaching Points 


Correct Answer: 4 

A stroke that involves the internal capsule would result in a supranuclear palsy, which affects only the 
contralateral lower half of the face. The specific pathway that is affected is the corticobulbar tract, which 
contains upper motor neurons (UMN) that project from the motor cortex to the nucleus of the facial 
nerve (cranial nerve VII) in the brainstem. The muscles in the upper half of the face are spared because 
both the right and left cerebral cortex project to the lower motor neurons (LMNs) in the facial nucleys 
that innervate muscles of the forehead. In contrast, the LMNs that innervate muscles of the lower half of 
the face receive input from the contralateral motor cortex only. Therefore, a stroke that affects the internal 
capsule (corticobulbar tract) prevents input from the motor cortex to the contralateral facial nucleus, cays 
ing paresis or paralysis of the muscles of the lower half of the face only. 


Incorrect Choices: 


A lesion that affects all muscles on the left side of the face is consistent with an LMN or peripheral nerve 
lesion, such as Bell's palsy or trauma to the left facial nerve. A complete LMN lesion to the right CN VII 
would prevent motor commands from reaching all ipsilateral facial muscles, resulting in facial paralysis of 
those muscles. A lesion that affects the left internal capsule or corticobulbar tract would affect only mus- 
cles on the lower half of the right side of the face. 


Type of Reasoning: Deductive 


This question requires the test-taker to recall guidelines for the muscles of the face that are most likely to 
be affected by a stroke involving the internal capsule. Questions that necessitate the recall of facts often 
utilize deductive reasoning skill. For this case, muscles on the lower half of the left side of the face are 


most likely to be affected. Review information regarding strokes impacting the internal capsule and facial 
palsy if answered incorrectly. 


B183 © 
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Cardiovascular/Pulmonary | Examination ae 


A patient in the ICU is referred to physical therapy and presents with significant shortness of breath. A chest 


x-ray demonstrates a deviated trachea to the left. Which of the following processes would account for such 
a finding? 


Choices: 

1. Right lung collapse. 
2. Left pleural effusion. 
3. Right hemothorax. 
4. Left pneumothorax. 


Teaching Points 


Correct Answer: 3 


A right hemothorax (blood was in the pleural space) takes up space in the right hemithorax, shifting the 
trachea to the left. 


Incorrect Choices: 


A left pneumothorax and a left pleural effusion take up space in the left thorax. The aif (pneumothor? 
or the sterile fluid (effusion) in the pleural space would push contents of the left hemithorax. includ! 


the trachea, to the right. A lung collapse, or a volume loss phenomenon, on the right would pull the 1% 
chea over toward the right. 


3 p” 
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of Reasoning: Inferential 
estion requires the test-taker to make a determination for the patient's symptoms, which necessi- 


This qu 
fhis 4 f inferential reasoning, In this situation, the deviated trachea to the left is due to a right hemo- 

orax. One must se a Mom iuge of p ulmonary Pathology to arrive at a correct conclusion, which 
sould be reviewed if this question was answered incorrectly, 
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Nonsystem | Therapeutic Modalities __ 


A physical therapist is using neuromuscular electrical stimulation to facilitate quadriceps strength after 
a total knee replacement. Which is the best combination of parameters to promote strengthening using 
10-15 repetitions at 80% of their maximum voluntary isometric contractions? 


Choices: 
1. 5 pulses per sec (pps), Russian stimulation. 


2. 15 pps, Russian stimulation. 
3. 35 pps, 50 ps pulse duration with a biphasic pulsed waveform. 


4. 35 pps, 250 ps pulse duration with a biphasic pulsed waveform. 


Teaching Points 
Correct Answer: 4 
There are multiple currents and waveforms (Russian or biphasic) that can be used to promote strength. 


The key is to have a high enough frequency and charge to achieve a smooth muscle contraction. Gener- 
ally, a frequency of at least 30 pps with a pulse duration between 200 ps and 350 ps is recommended. 


Incorrect Choices: 
Although Russian stimulation is a good choice, the “frequencies” listed were too low (<30 pps) to pro- 


duce a uniform muscle contraction. Additionally, it is important to remember that charge is a product 
of amplitude and duration. If the duration is too low, then a higher amplitude is needed to depolarize 


€ nerve. A biphasic waveform with a 50 ps pulse duration is also too low, thus requiring a significant 


increase in amplitude. 


Type of Reasoning: Deductive 
For this question, one must recall the guidelines and parameters for use of neuromuscular electrical 
nulation to facilitate a smooth muscle contraction. This necessitates the recall of factual information, 
“Ich is a deductive reasoning skill. For this case, the best combination is 35 pps, 250 ps pulse duration 
with a biphasic pulsed waveform. If answered incorrectly, review neuromuscular electrical stimulation 
°Mation, especially Russian and biphasic stimulation, 
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Musculoskeletal | Evaluation, Diagnosis 


A patient described a sudden onset of back pain while trying ae AAA i aa E 
ee inti intensi 10 over the p , | ive to pai 
this pain as constant, unremitting at an intensity of 10/10 0) sel Pain 
ASRR The patient is unable to work but is able to drive to the clinic for treatment unaided. There; 


pares ere is 
no history of other back-related symptoms in the past. Which of the following is the MOST likely Causative 
factor? 


Choices: 

1. Early degenerative osteoarthritis. 
2. Herniated lumbar disc. 

3. Neoplastic disease. 

4. Secondary gain. 


Teaching Points 
Correct Answer: 4 


A patient who is able to drive to the clinic for treatment and relates a pain level of 10/10 is not providing 
consistent subjective data. Secondary gain in this case, and not working, is a likely factor. 


Incorrect Choices: 


Pain from a disc pathology is typically worse in the morning and will decrease (at least slightly) when the 
patient gets out of bed and begins to walk around. The diagnosis is unlikely to be a neoplastic condition 


secondary to the acute, traumatic onset. Degenerative osteoarthritis is described as stiffness in the moming 
with worsening pain as the activity level increases throughout the day. 


Type of Reasoning: Inductive 


The test-taker must utilize diagnostic thinking and clinical judgment to determine the most likely cause 
for the patient's symptoms, which is an inductive reasoning skill. In this case, the patient's inconsistency 


in engagement in activities (driving but not being able to work) most likely has secondary gain involved. 
If this question was answered incorrectly, review information on secondary gain in patient care. 
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After myocardial infarction (MI), a patient was placed on medications that included a beta-adrenergic blod 
ing agent. When monitoring this patient's response to exercise, what changes in HR are expected? 


Choices: 
1. Increase proportionally to changes in diastolic BP. 


2. Low at rest and rises very little with exercise. 
3. Increase proportionally to changes in systolic BP. 


4. Low at rest and rises linearly as a function of increasing workload 
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Correct Answer: 2 


olol [Inderal]) are used to 
- In individuals taking 


, chan Tee 
monitor exercise responses. A more sensitive measure wo ibe gy invalidate the use of HR to 


incorrect Choices: 


ise linearly with exercise i 
HR does not rise cse in patients on propr E 
hypertension. Both resting and exercise BP are aay anolol. The medication is used for neatment of 


Type of Reasoning: Analytical 


This question requires one to recall the indications for beta-adrenergi 
. . , i c agents and effi 3 
lar function. This requires one to interpret information and si RSSA 


determine the meanin i i 

; . ; ; ; : g of that information, 
which necessitates analytical reasoning skill. If this question was answered incorrectly, review information 
on effects of beta-blockers on cardiovascular function. 
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Musculoskeletal | Interventions 


An individual presents with chronic TMJ dysfunction. There is limited lateral movement of the mandible 
to the right as a result of muscular tightness. Which of the following muscles should be the focus of 
inhibitory or soft tissue lengthening techniques? 


Choices: 

l. Right temporalis muscle. 

2. Right geniohyoid muscle. 

3. Right medial pterygoid muscle. 
4. Right digastric muscle. 


Teaching Points 


Correct Answer: 3 


lateral temporali cles. Tightness of the ipsilateral pteryg ; ; ; 
: i i t d would 
veed oailinting io Odes to ctor full lateral mandibular excursion. The right medial pterygoid w 


j ient length. 
be one of the muscles targeted for interventions restoring suffici gth 


Incorrect Choices: 


e digastrics and geniohyoid muscles are 
"Bthening techniques. The left temporalis 


ndibular depressors and would not be targets for muscle 
ma 
may need lengthening. 


n in order to arrive at a correct conclu- 
the therapist should focus treatment 
proaches for TM] dysfunction 


Type of Reasoning: Inductive TA of 8 ofa 
‘ae Must use clinical judgment to determine A pa Ee 
a ls often necessitates inductive eee: gth Review treatment ap 
if as right medial pterygoid muscle to restore teng- 

incorrectly. 
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Metabolic/Endocrine | Interventions 


A patient has a 20-year history of diabetes. The patient exhibits vascular eo and diminished sensa. 
tion of both feet with poor healing of a superficial skin lesion. It 1s important that the patient understand 


the precautions and guidelines on foot care for people with diabetes. Which recommendation is CON. 
TRAINDICATED to include in patient care instructions? 


Choices: . 

1. Inspect the skin daily for inflammation, swelling, redness, blisters, or wounds. 

2. Wash the feet daily and hydrate with moisturizing lotion. | 

3. Wear flexible shoes that allow adequate room and change shoes frequently. 

4. Use daily hot soaks and moisturize the skin. 

Teaching Points 
Correct Answer: 4 


The patient's examination findings are consistent with diabetic polyneuropathy and peripheral arterial dis- 
ease. Daily hot soaks are contraindicated because of the increased risk of thermal injury. 


Incorrect Choices: 


All other instructions are correct and important to include in a well-balanced program of foot care. 


Type of Reasoning: Inferential 


This question requires one to determine the recommendation to a patient with diabetes that is contrain- 
dicated. In this circumstance, one should NOT recommend hot soaks because of the risk of thermal injury : 
from loss of protective sensations in the feet. Questions that require one to draw conclusions and formu- 


late opinions based on information presented encourage use of inferential reasoning. If this question was 
answered incorrectly, refer to guidelines for diabetic foot care. 
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A patient is seen in a direct access physical therapy clinic with a complaint of left thumb pain after a fall 
sustained while skiing. The patient also complains of an inability to grip due to painful weakness. During 
the physical examination, the physical therapist notes marked swelling and ecchymosis of the thumb, along 


with limited range of motion, weakness, and valgus instability of the metacarpophalangeal joint. Which is 
the MOST LIKELY diagnosis for this patient's injury? 


Choices: 
1. Boxer’s fracture. 
2. Colles’ fracture. 


3. Scaphoid fracture. 
4. Gamekeeper’s thumb. 


Examination B 893 
Teaching Points 


Correct Answer: 4 


erage a i pia ge o of the ulnar collateral li 
is aiso ers thumbD. This ini 

i the thumb by a ski pole Waea Ws Has frequently occurs during skiing when valgus forces are placed 
diagnosed and treated with immobiliz ibaa contact with the ground after a fall. If not promptly 
function. urgery, this injury can cause chronic instability and loss of 


gament of the MCP joint of the thumb. It 


Incorrect Choices: 


A boxer’s fracture involves the 4th or 5th metaca 


anger or during a fight. A Colles’ fracture aot rpal and is frequently sustained when punching a wall in 


toes bs ly occurs after a fall on an outstretched hand (FOOSH). It 
is a fracture of the distal radius with dorsal displacement of the distal fragment. A Sad rt HA 


arent ea eae k Bye mechanism of injury. Patients with scaphoid fractures complain of pain at 
eba mb or wrist region rather than in the MCP region as described in this case. 


Type of Reasoning: Analytical 


For this question, the test-taker must analyze the presenting symptoms and determine the most likely 
diagnosis. This necessitates analytical reasoning skill, where pieces of information are analyzed to draw 
a reasonable conclusion. For this case, the symptoms are most likely due to gamekeeper’s thumb. If 
answered incorrectly, review information on gamekeeper’s thumb (or skiers thumb). 


B190 9) 


Musculoskeletal | Interventions 


A soccer player sustained a grade II inversion ankle sprain 2 weeks ago. What is the BEST intervention to 
use in the early subacute phase of rehabilitation! 


Choices: 

1. Mobilization at the talocrural and subtalar joints. 

2. Closed-chain strengthening and proprioceptive exercises. 
3. Plyometric-based exercise program. 

4. Functional soccer-related drills. 


Teaching Points 


Correct Answer: | 3 
The most wea treatment for this athlete would involve closed-chain epee aed prog oseni 
training, appropriate interventions for early subacute phase management. See Box 2-11 for the Ankle 


Ligament Sprains Clinical Practice Guideline. 


Incorrect Choices: 


The other choices are not appropriate 
may be useful later in the rehabilitatio 


or timely for early subacute phase management. These approaches 


n of this athlete. 


proach, given the injury and 
ferential reasoning skill, in which 
the patient for a best course of 
ly treatment for inversion 


Type of Reasoning: Inferential 

One must infer or draw conclusions 
owledge of rehabilitation technique 

the test-taker applies this knowledge 2” e 

action. If this question was answered Inco” 

ankle sprain. 


ntervention ap 
This requires in 
clusions about 
nformation on ear 


for the best early 1 
ç for this injury. 
d formulates com 
ctly, review ! 


oOo saa 
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Nonsystem | Therapeutic Modalities 


tensor carpi radialis longus The | 
; don transfer of the ex j | 
ient i d for outpatient care after a tendon > the therapist elects ioa l 
muscle strength tets poor (2/5) in spite of previous inten Wisi the BEST choice for he cia 
back to assist in progressively increasing active motor recruitment 


biofeedback protocol? 


Choices: ascle belle 

1. High-detection sensitivity with recording electrodes placed far apart ie oom a be code 

2. Low-detection sensitivity with recording electrodes placed close togeth ee pue ; , 

3. High-detection sensitivity with recording electrodes placed close togethe nusculotendinous 
junction. ‘ rab. 

4. Low-detection sensitivity with recording electrodes placed far apart over the musculotendinous junction, 


Teaching Points 


Correct Answer: 1 


Initially, high-detection sensitivity is needed to detect low-amplitude signals generated by a small number | 
of motor units such as in a weak extensor carpi radialis longus. Electrode placement: If the patient has | 
poor muscle control, moving the electrodes apart can help sample a larger portion of the muscle. As the 

patient is able to recruit more motor units the electrodes can be moved closer together to decrease poten- 


tial cross-talk from other motor units. Therapists can get the electrodes too far apart and should limit the 
distance to only the area they intend to sample. 


Incorrect Choices: 


Low-detection sensitivity may not pick up the necessary motor unit signals. Electrode placement should 
be placed over the motor units, not the musculotendinous junctions. 


Type of Reasoning: Deductive 


This question requires application of knowledge of EMG biofeedback protocols in order to determine the 
best ee to ee eae intervention. This encourages deductive reasoning skill, which encour- 
ages recall of factual knowledge of protocols to apply informatio t i iaio I 

carpi radialis longus tendon transfer. If this a aee a n 


5 question was a ; a NEES : 
EMG biofeedback guidelines. nswered incorrectly, review information on 


pendence after the recent death of his wife i se manager. An elderly man has lost functional inde 
a PE YS ° S 3 s e # 
disab lity. Currently, he no longer aaa pant medical history includes stroke with minimal residual 
ing the initial session, : ; 
What clinical signs an 


reach this determination? 
Choices: 


1. Low scores on the Geriatric D j 
epressio 
a pent loss and social itd petit 
- Complaints of increasing dizzine«. 
g dizziness a itati 
4. Sleep apnea and weight gain. = —— 


O 
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geachin€ pona 


Answer: 2 : 
= ession is associated with symptoms of withdrawal, fatigue, and weight loss 


ect Choices: 
is a potentially lethal disorder in which : 
gab i ich breathing stops for 10 second l 
: : so 
> night. It is associated with obesity and anatomical obstruction. Increasin dizzi ; pk PRA 
ive of cardiovascular problems. The Geriatric D . Bc izziness and palpitations are 


he elderly. High, not low, scores (>8 of a possible 30) 


of Reasoning: Inferential 


One must recall the typical symptoms associated with d 
conclusion. This requires one to draw conclusions and 
sented, which is an inferential reasoning skill. If this q 
of depression, especially symptoms in the elderly. 


o° 


Genitourinary | Interventions 


epression in the elderly to arrive at the correct 
make assumptions based on the information pre- 
uestion was answered incorrectly, review symptoms 


A physical therapist examines an adult female patient with a chief complaint of severe low back pain asso- 
dated with abdominal discomfort. The patient also reports having missed her most recent period. There 
are no specific factors that aggravate or ease the 7 out of 10 low back pain, and the therapist is unable to 
reproduce the patient's symptoms. During the physical examination, the patient becomes diaphoretic and 
appears to be in shock. The therapist should do which of the following? 


Choices: 
l. Treat the patient with cryotherapy for pain relief and instruct the patient in a core strengthening 
program. ; 

2. Refuse to treat the patient and immediately contact emergency medical services (EMS) for transport of 
the patient to the nearest emergency room. A 
3. Instruct the patient to go home for a trial of bed rest and NSAIDs as needed for pain and to retur to the 

physical therapy clinic in 72 hours for a reassessment. 


4. Instruct the patient to contact her primary care physician for further evaluation of her lower back pain. 


Teaching Points 


Correct An 
Swer: 2 e : 
is _ which is an emergent condition. The classic 
iad of cario describes a woman with an ectopic pregnancy and vaginal bleeding. Most ectopic pregnan- 


„Ol symptoms is severe low back pain, a missed period, re, 
nS occur in the fallopian tubes and an called tubal pregnancies. A tubal ee Ha anali z tal 
7 âs continued growth of the fetus may lead to rupture of the fallopian 


In J . 
tra abdominal hemorrhage. 


Inco 
eB "tect Choices: 
o í 
May be a, Choices fail to address the urgency of 
Cal Sign PPropriate interventions for a musculos 
cal dice MPtoms are consistent with musculos 
U em ‘Stress in this patient. Diaphoresis (excessive, 


atient or suggesting bed rest 
none of the patient's clini- 
and there are also clear signs of 
ing) should raise the suspicion of 
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Type of Reasoning: Evaluative 


For this question, the test-taker must analyze the patient's symptoms and prea the significance of 
them. Then, one must determine the best course of action. This necessitates evaluative reasoning skill, 


where presenting information is weighed to determine a best course of action. For this situation, the ther 


apist should refuse to treat the patient and immediately contact EMS for transport of the patient to the 


nearest emergency room. If answered incorrectly, review information on ectopic pregnancy. 


Q 


Cardiovascular/Pulmonary | Examination 


A patient has been on bed rest for 4 days due to complications following a triple coronary artery bypass 
graft. During the first therapy session, the patient complains of tenderness and aching in the right calf. For 
what clinical signs should the therapist immediately examine? 

Choices: 

1. Lowered body temperature. 

2. Bradycardia. 


3. Swelling in the calf or ankle. 
4. Capillary refill. 


Teaching Points 
Correct Answer: 3 


Deep vein thrombophlebitis (DVT) is characterized by classic signs of inflammation (tenderness, aching 


and swelling), typically in the calf. Rapid screening is possible with Doppler ultrasonography. Color flow 
venous duplex scanning is the primary diagnostic test for detection of DVT. 


Incorrect Choices: 


Tachycardia, not bradycardia, may be present. Slight fever can be present, as part of the inflammatory reac- 
tion, not lowered temperature. Delayed capillary refill is associated with decreased tissue perfusion and is 
seen in patients with dehydration or decreased blood flow. 


Type of Reasoning: Evaluative 


This question requires one to evaluate the approaches presented and determine which approach has the 
most merit, given the patient's current symptoms. This requires evaluative reasoning skill, in which the 

test-taker must weigh arguments and statements made and formulate a conclusion about the strength 9 
these approaches. If this question was answered incorrectly, review symptomatology of DVT. 


Systems Interaction | Evaluation, Diagnosis 


A patient complains of diffuse joint and muscle pain. Recent medical history also includes an episode a 
kidney stones. During the examination the physical therapist notes that the patient appears drowsy y? 


takes an unusually long time to process and answer questions. Which disorder is the most likely eplan 
tion for the patient's clinical presentation? 


Examination B 897 


Choices: 
1, Hypoparathyroidism. 


9. Hyperparathyroidism. 
3, Hypothyroidism. 
4. Hyperthyroidism. 


Teaching Points 


Correct Answer: 2 


The most common cause of hyperparathyroidism ; 
oidis i ; 
glands. Many body systems are affected u Fos a benign tumor of one or more of the parathyroid 
bones” covers many of the signs de y the disorder. The mnemonic “moans, groans, stones, and 
~oblenia sich as P and symptoms associated with the disease. “Moans” denotes mental 
p os dak “8s, Cepression, confusion, and poor memory. “Groans” describes the arthralgia, 
myalgia, gout, and abdominal pain often seen in patie 


; nts with the disease. Kidney “stones” or renal cal- 
culi often result from hypercalcemia. And “bones” 
. ar ë ° ° D 
on pathologic aad. e often affected in hyperparathyroidism (decalcifica 


Incorrect Choices: 


None of the other choices explains the combination of clinical findings described in the question stem. 
Hypoparathyroidism results in hypocalcemia, affecting many body tissues that are dependent on calcium 
for normal function. Manifestations of hypoparathyroidism include personality changes, cardiac arrhyth- 
mias, scaly skin, and brittle fingernails and toenails. Similarly, hypothyroidism and hyperthyroidism affect 
many systems and may result in a constellation of clinical findings, but not those described in the ques- 
tion stem. See the chapter on “Other Systems” for a complete description of these disorders. 


Type of Reasoning: Analytical 


For this question, the test-taker must analyze the symptoms presented and determine a likely diagnosis. 
This requires analytical reasoning skill, where pieces are information are weighed in order to determine sig- 
nificance and draw reasonable conclusions. For this situation, the most likely explanation for the patient's 
symptoms is hyperparathyroidism. Review information on hyperparathyroidism if answered incorrectly. 


o° 


System Interactions | Evaluation, Diagnosis ————————— 


duction internal fixation (ORIF) for 
ient i hysical therapy after a fall and open re mm (ORL 
J: edeny pana A PEE ie the initial examination, the therapist observes that the patient's skin 


sey $ ? 
and eyes have a yellowish hue. What is the therapist's BEST course of action 


Choices: | 
eon, 
1. Send a copy of the examination results to the referring surg 


tment. 
2. Treat the patient and reevaluate skin color posttrea 


= -ORIF. 
‘< an expected finding 3-4 days post 
3. Continue with the treatment; a yellowish hue is a matin - mmediately after treatment. 


emphasizing the skin hue. 


4. Document the findings and consult with the primary P 
Teaching Points 
Correct Answer: 4 ce as a result of liver dysfunction. The therapist's best course 


This patient is most likely experiencing jaundi physician immediately, preferably by 


; ns 
of action is to document the findings and co 
Phone. 


ult with the primary 
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Incorrect Choices: 


All other choices delay consulting with the primary physi jan, ‘The symptoms indicate liver dysfunction 
and jaundice, which warrant immediate contact with the physician. 


Type of Reasoning: Evaluative 


ia | "E ative of and then deterr 
The test-taker must determine first what the patient's symptoms are indicat ' letermine 


' 4 TTO ie Vi » | 
what should be the appropriate course of actlon, Questions st h as these, in which value judgments must 
be made, encourage evaluative reasoning skill, 


S 


Musculoskeletal | Evaluation, Diagnosis 


An older adult received a cemented total hip replacement (THR) 2 days ago. What is the therapist's initial 
priority? 


Choices: 


1, AROM exercises and early ambulation using a walker, non-weight-bearing. 


2. PROM exercises and gait training using crutches, weight-bearing to tolerance, 
3. Proper technique for transferring to the toilet. 


4. Patient education regarding positions and movements to avoid. 


Teaching Points 
Correct Answer: 4 


Education regarding positions and movements to avoid is the number one priority. Standard hip precau- 
tions stress avoiding excessive flexion, internal rotation, and adduction. 


Incorrect Choices: 


Patients with cemented THRs should initially be weight-bearing to tolerance using a walker. Transfer train- 
ing should occur, but it is not the first initial priority. 


Type of Reasoning: Inductive 


One must utilize clinical judgment and diagnostic thinking (an inductive reasoning skill) to determine 

the number one priority for this patient with a recent THR. In this situation, it is important to educate the 
patient regarding positions and movements to avoid, which if not followed could cause potential dislocation 
of the hip. If this question was answered incorrectly, refer to guidelines for early care of patients with THR. 


B198 
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A patient with recent trauma presents with restricted movement of the right hand. There is decreased 


motion at the third right PIP joint. To differentiate as to whether this is joint restriction or some other tyP¢ 
of tightness (not joint), which examination procedure should be employed? 


Examination B 899 


rrect Answer. 2 


punnel-Littler test is specifically utilized to de 
en at the PIP joints. 


incorrect Choices: 


phalen’s test is used to determine carpal tunnel compression at the median nerve. Finkelstein’s test is used 
to assess for a tenosynovitis of the abductor pollicis longus and/or extensor pollicis brevis. Froment’s sign is 
utilized to identify an ulnar nerve dysfunction, “a 


Type of Reasoning: Deductive 


This question provides a diagnosis, and the test-taker must recall the specific test that confirms the diagno- 
sis, This necessitates factual recall of guidelines, which is a deductive reasoning skill. For this situation, the 


Bunnel-Littler test is the correct test to confirm joint restriction present at the PIP joints. Review differential 
testing for hand injuries if answered incorrectly, especially the Bunnel-Littler test. 


ox & 


Lymphatic | Interventions 


A patient with stage II primary lymphedema of the right lower extremity is teferred for physical science : 
Examination reveals increased limb girth with skin folds/flaps evident. An important Sel peels mp - 
edema management is manual lymphatic drainage. Which of the following describes a cardinal principle 

of manual lymphedema management? 


Choices: 


Deep tissue friction massage for several minutes on fibrotic areas. an 
3, “congesting the proximal portions of the limb first and working distally. 
' p ongesting the trunk after the limb segments. | 
““congesting the distal portions of the limb first and working proximally. 


Reaching Points 


Correct Answer: 2 


; u 
Phedema is a swelling of the soft tissues that occurs Mp de pete 
“xtracellular spaces. Causes of primary lymphedema incu 


ized by n 
issus anknown etiology. Stage II lymphedema is characterized by NOUP’ S (e g, Vodder, Leduc's, 
Fol tissue and clinical fibrosis. Lymphatic drainage is assisted by na o inenler podra limb seg- 
3 “asley-Smith pressure techniques). All techniques use cardina > the flow of the lymphatics cen- 
y eefore distal, trunk segments before limb segments, and directing 
ard 


e e lymphatic ducts. 
Tect Cho} 
th = f G s hatic ral 
“T choices do not adhere to the cardinal principles of lymp 


lation of protein-rich fluid in 
mental abnormalities, heredity, 
onpitting edema with connective 


as explained. 
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Type of Reasoning: Deductive 


This question requires one to recall factual knowledge—that of manual maru EY ae 
for patients with primary lymphedema. This encourages deductive reasoning SKI, II r the test-taker 
must recall the protocols and guidelines for this technique. if this question was answered incorrectly, 
review information on manual lymphatic drainage techniques. 


Nonsystem | Equipment, Devices 


A patient with a history of diabetic polyneuropathy is referred to physical therapy after falling and sustain- 
ing a left ankle inversion sprain 6 weeks ago. On examination the patient exhibits a mildly antalgic gait 
and decreased sensation to light touch and monofilament testing in the bilateral plantar feet and toes. 
They have no edema, ankle ligamentous instability, weakness, or range of motion deficits in the lower 


extremities. What is the MOST appropriate device to improve this patient's community ambulation and 
participation? 


Choices: 
1. Rolling walker. 
2. Ankle lace-up brace. 


3. Controlled ankle motion (CAM) walking boot. 
4. Cane. 


Teaching Points 
Correct Answer: 4 


A cane would allow the patient to reduce up to 30% of weight-bearing on the involved extremity, thus 
improving the patient's antalgic gait. It would also provide ongoing somatosensory feedback to assist with 


any ataxia or balance impairments related to the patient's diabetic neuropathy. The cane can also be used 
on level and uneven terrain and is portable. 


Incorrect Choices 


The patient's impairments do not require a rolling walker. A rolling walker also limits community mobil- 
ity with regards to curbs and stairs. An ankle lace-up brace and CAM walking boot would assist ankle 
stability but would not decrease weight-bearing on the involved limb. The ankle brace and walking boot 
would also limit ankle range of motion and do not address the sensory loss on the bilateral plantar feet 
and associated balance impairments and fall risk associated with diabetic polyneuropathy. 


Type of Reasoning: Analytical 


For this question, the test-taker must analyze the patient's symptoms in order to determine the most 
appropriate device to improve community ambulation and participation. This requires analytical reason- 
ing skill, where pieces of information are weighed to draw reasonable conclusions. For this case, a cane 


is the most appropriate device. If answered incorrectly, review antalgic gait pattern and use of assistive 
devices. 


Examination C 


Cardiovascular/Pulmonary | Examination 


A patient is hospitalized with an uncomplicated acute m ocardial infarcts gee’ C 
test (GXT) should be administered to this patient pomi but belou ti itr Eae 


Choices: 

1, Symptom-limited GXT at 10 days post-M1, 

2, GXT to 70% age predicted HRmax 3-5 days post-MI, 

3. GXT to 80% age predicted maximum HR 3-5 days post-MI. 
4, GXT to 85% age predicted maximum HR 4~6 days post-MI, 


Teaching Points 


Correct Answer: 2 

Submaximal GXT can be administered before hospital discharge 3-5 days post-acute MI. Low-level 
exercise testing provides data for recommendations for ADL and early ambulatory exercise therapy. This 
amount of activity doesn’t place too much demand on the healing myocardium (see ACSM Guidelines for 


Exercise Testing and Prescription, 11th ed., 2021). 


Incorrect Choices: 
An intensity higher than 70% can extend the zone of necrosis into the zone of injury and/or zone of is- 
chemia. This wil! delay healing or, in the worst case, extend the MI. Using symptoms alone may allow the 


patient to exercise at too high or too low an intensity. 


Type of Reasoning: Inductive as 
This question requires one to draw on clinical knowledge and judgment of cardiac exercise guidelines 


for patients with post-myocardial infarction in order to arrive at a correct conclusion. This is an inductive 


ivi ct conclusion. For this case, a 
reasoning skill where clinical judgment is paramount to arriving at a corre e ae 
GXT at Be se eddie na 3-5 days post-MI is safe. Review cardiac exercise testing guidelines for 


Patients with myocardial infarction if answered incorrectly. 


4 ae ee eee a P! aieo era oe bert Fa EINEN 
. pat ye vd GM eR eee rr anya! 
eee se St oe Seek INT Ave} es art My. EoD. 
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a isi ng APGAR results is a likely 


i lowi 
A newborn is examined at birth using the APGAR test, Which of the follo 
Indicator of potential neurological complications? 


Choices: 


l. 3 at 10 minutes. 
‘9 at 1 minute, 
4 ; at 1 minute. 
"© atS minutes. 
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Teaching Points 


Correct Answer: 1 rritabili ; 
The APGAR score is based on heart rate (HR), respiration, muscle tone, reflex irritability (grimace), and color 
5 minutes and occasionally at 10 minutes post- 


(appearance). APGAR scores are routinely assigned at 1 and SAPER df 
birth. Scores between 0 and 3 at 1 and 5 minutes are extremely low and indicative o . rea Or resuscita- 
tion. Neurological complications are likely with extremely low APGAR scores, particularly at 10 minutes, 


Incorrect Choices: 
The other choices are not indicative of abnormal findings. 


Type of Reasoning: Inductive 

The test-taker must make a determination of the meaning of the APGAR score as likely to result in neuro- 
logical complications. This requires one to rely on knowledge of what the scale measures and of score ranges 
that indicate possible neurological complications. This requires clinical judgment coupled with recall of the 
properties of the scale, which is an inductive reasoning skill. If this question was answered incorrectly, refer 


to information on the APGAR Scale. 


Q 


Nonsystem | Professional Responsibilities 


A PT requested that a physical therapy assistant (PTA) perform ultrasound (US) to the shoulder of a patient. 
During the treatment session, the patient experienced an electrical shock. In which situation would the PT 


be directly responsible for any injury the patient might receive? 


Choices: 

1. Faulty circuitry. 

2. The PTA failing to use a ground fault interrupter (GFI). 

3. The patient touching the US device during treatment. 

4. The PT having instructed the PTA to use a device that had malfunctioned on the previous day. 


Teaching Points 


Correct Answer: 4 

The PT in this case correctly delegated the US treatment to the PTA. Every individual (PT, PTA) is liable for their 
own negligence; however, supervisors may assume liability of workers if they provide faulty supervision oF inap- 
propriate delegation of responsibilities (not evident in this case). PTs are liable for use of defective equipment! 
they contributed to its malfunction or continued to have it used in treatment without having it checked. 


Incorrect Choices: 

The institution may assume liability if the patient was harmed as a result of an environmental problem 
such as faulty circuitry or leakage current that would cause the patient to be shocked if they touched the 
US unit. The standard of practice is such that a GFI is used during administration of US, which would 
make the PTA primarily liable if a GFI was not used. The patient assumes no liability in this scenario. 


Type of Reasoning: Evaluative 

This question requires one to determine the value of the statements made in the question and then t© 
determine the believability of these statements as applied to who should be assigned responsibility for the 
injury. This requires evaluative reasoning skill, in which beliefs and values must be weighed to arrive ê 
correct conclusion. In this situation, the PT should have taken the malfunctioning unit out of circulation 
to prevent anyone else from using it, thus making the PT primarily responsible. 


Examination C 903 


cardiovascular/Pulmonary i Interventions 


a patient n areni HCAS ERT received inpatient cardiac rehabilitation after a myocardial infarc- 
tion (MI ae initial f $ ed in an Outpatient exercise class that utilizes intermittent training. 
what is the B i spacing Of exercise/rest intervals to safely stress the aerobic system? 


Choices: 
1, 5:1. 

4, 1:1. 

3, 10:1. 
4, 2:1. 


Teaching Points 


Correct Answer: 4 


Presuming that the exercise goals for inpatient cardiac rehabilitation are met, an exercise/rest ratio of 2:1 
can be used with this patient to begin exercise in an outpatient setting in a safe manner. 


Incorrect Choices: 

An exercise/rest ratio of 1:1 is appropriate for an initial prescription for inpatient rehabilitation programs 
with a goal of achieving a 2:1 ratio. Ratios of 5:1 or 10:1 are too stressful to begin outpatient rehabilita- 
tion. A 5:1 ratio may be a goal for later exercise programming. 


Type of Reasoning: Inductive 

One must determine through clinical judgment which exercise/rest interval is BEST, given the patient's 
diagnosis and status. Questions that encourage clinical judgment to determine a best course of action 
require inductive reasoning skills. If this question was answered incorrectly, review information related to 
appropriate aerobic exercise and exercise/rest ratios for patients with coronary artery disease. 
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Musculoskeletal | Interventions = ae 
A physical therapist examines a patient who sustained an injury to their ring finger while playing foot- 
ball 3 days ago. The examination findings are consistent with a rupture of the flexor digitorum profundus 


tendon (jersey finger). What should the therapist do FIRST f 


Choices: 
l. Referral to a hand surgeon. 
2. Splinting with finger in extension. 
4 ey taping to the little finger. 
` Strengthening exercises. 


Teaching Points 


ies irh fund d th 

Jersey finger ; . cture of the flexor digitorum profundus tendon at the insertion on 
the distal phal ae q gia arcs ae on retracts and may lose its blood supply from both the bone and 
vincular system. Timely BAHA (within 7-10 days of injury) to a surgeon is paramount to avoid necrosis 


Of the tendon. 


904 Examination C 
l 


Incorrect Choices: oe 
splinting and buddy taping are appropriate treatment options for sof sence sch ay 
collateral ligament sprains and volar plate injuries but are DIPPER oo He oneal p 

ening exercises are not recommended acutely in the treatment oF m | 


Type of Reasoning: Inductive ap eee 
For this question, the test-taker must recall effective intervention approaches for aaron bei jersey 
finger in order to arrive at a correct conclusion. This requires inductive reasoning skit! where inical 

the best initial treatment is referral to a 


judgment is pivotal for making a correct choice. For this situation, 
finger injuries and treatment approaches. 


hand surgeon. If answered incorrectly, review jersey 


Musculoskeletal | Interventions 


A patient seeks physical therapy with a chief complaint of low back pain with radiation into the buttock, 
posterior thigh, and calf. Physical examination findings include peripheralization of symptoms on exten- 
sion of the lumbar spine and a positive crossed straight leg raise test. Based on these examination findings, 
the therapist determines that the patient will respond favorably to which treatment approach? 


Choices: 

1. Stabilization exercises. 
2. Spinal manipulation. 
3. Lumbar traction. 

4. Extension exercises. 


Teaching Points 


Correct Answer: 3 

The examination findings meet the clinical prediction rule (CPR) criteria for identifying patients with low 
back pain who respond favorably to lumbar traction. The other variable that is a part of the CPR is the pres- 
ence of signs of nerve root compression. See Box 2-16 for the Low Back Pain Clinical Practice Guideline. 


Incorrect Choices: 
The treatment-based classification system identifies subgroups of pati i 

: : i > patients thought to respond to specific 
conservative physical therapy interventions. Each of the other treatments eaa a have spe 
cific clinical examination findings associated with them. Fora thorough description of each of these CPRS 
see Cleland JA, Koppenhaver S, Su J: Netter’s Orthopaedic Clinical Examination, 3rd edition, 2016. 


Type of Reasoning: Inferential 

For this question, the test-taker must analyze the symptoms presented in order to determine the best 
treatment approach for the condition. This requires inferential reasoning skill, where one must usé 
predictive ability to draw sound conclusions. For this scenario, the best treatm t iat ach is lumbar 
traction. Review low back pain treatment-based classification approach OR PRs if an- 
i atai. and corresponding CP 


O Examination C 905 


Musculoskeletal | Examination 


‘ent has fixed forefoot varus i 
A patien malalignment. What possible compensatory motion or posture might occur? 


Choices: 
1. Excessive subtalar pronation. 


2. Ipsilateral pelvic external rotation. 
3, Hallux varus. 
4. Genu recurvatum. 


Teaching Points 


Correct Answer: 1 


r e Opa motions or postures for forefoot varus malalignment include excessive midtarsal 
or subta ar oe ar prolonged pronation; plantarflexed first ray; hallux valgus; or excessive tibial; 
tibial and femoral; tibial, femoral, and pelvic internal rotation: and/or all with contralateral lumbar spine 
rotation. 


Incorrect Choices: 
The other compensatory motions or deformities are NOT typical of this problem. 


Type of Reasoning: Inferential 

This question provides the diagnosis, and the test-taker must determine what compensatory motions or 
postures are likely to occur. Questions that challenge one to determine possible symptoms from a given 
diagnosis require inferential reasoning skill. If this question was answered incorrectly, refer to information 


on forefoot varus malalignment. 
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A patient presents with fingertips that are rounded and bulbous. The nail plate is more convex than nor- 
mal. These changes are the likely result of which condition? 


Choices: 

I. Psoriasis, 

2. Chronic hypoxia from heart disease. i] fold 
3. Inflammation of the proximal and lateral nail folds. 
4. Trauma to the nail bed. 


Teaching Points 


rorrect Answer: 2 ne ic leads to clubbing of the fingers, charac- 
or hepatic cirrhosis lea 
ae con heart disease a and a nail plate that 1s more convex than normal. 
ngertips that are roun 


Incorrect Choices: +) folds (paronychia) is characterized by red, swollen, and tender 
ral nali fO 


‘ ‘ out slowly with the nail. Psoriasis 
tion to the proximal and ne y results in white hae: e n discoloration (oil spot lesion). 


- [rauma to the nail bed common’? © ircumscii 
“an result in small pits in the nails along with a © 
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Neuromuscular | Evaluation, Diagnosis Do ave 


A patient is referred to physical therapy with a diagnosis of myalgic encephomyelitis/chronic fatigue 


Examination C 


Type of Reasoning: Analytical 
For this question, the test-taker must analyze the symptoms and draw a conclusion regarding the likely 
diagnosis. This requires analytical reasoning skill. For this case, the symptoms are indicative of chronic 
hypoxia from heart disease. Review symptoms of chronic hypoxia if answered incorrectly. 


Lymphatic | Examination 


As part of a physical examination of a patient with shoulder pain, a physical therapist palpates the patient's 
supraclavicular lymph nodes. Which examination finding would make the therapist suspicious of serious 


pathology? 


Choices: 

1. Freely moveable lymph nodes. 

2. Tenderness in one or more nodes. 

3. Soft to firm consistency of the lymph nodes. 
4. Size of lymph nodes less than 1 cm. 


Teaching Points 


Correct Answer: 2 
Lymph nodes are evaluated on the basis of size, consistency, mobility, and tenderness. Tenderness in a 


lymph node may be a sign of inflammation, infection, or metastatic cancer. Tender, soft lymph nodes that 
move easily are characteristic of inflammation or infection. Hard, immobile lymph nodes are typically 
indicative of metastatic cancers. Generally, changes in size, shape, tenderness, and consistency of a lymph 


node should raise a red flag. 


Incorrect Choices: 
Lymph nodes that are up to 1 cm in diameter are of soft-to-firm consistency, and move freely and easily 


without tenderness are considered within normal limits. See Chapter 4 for a comprehensive description 0 
physical examination of the lymphatic system to include lymph node palpation. 


Type of Reasoning: Inferential 
For this question, one must determine which lymph node examination finding would be suspicious of 


serious pathology. This requires inferential reasoning skill where the test-taker must determine what is likely 
to be true of a situation. In this situation, tenderness in one or more node would be suspicious of serious 
pathology. If answered incorrectly, review lymphatic information, especially examination of lymph nodes. 


p” 


~ elb 


syndrom® 
The therapist structures the examination of the patient to investigate a primary symptom (core symptom) of 
this illness. Which of the following BEST describes the expected fatigue pattern? 


Examination C 907 


Choch n fatigue that lead 
1, Afternoon atigue t at eads to impaired functiona 
7. overwhelming fatigue with usual activity that is onnie late in the day. 
3, Exhaustive fatigue that results in impaired cognition spa hi by beg 
4, Overwhelming fatigue with intensive activity that is edie asia r 
ged bed rest. 


Teaching Points 


Correct Answer: 2 


The sped (rare! symptoms (core symptoms) of this illness include overwhelming fatigue not relieved 
by rest and fasung 2 months we longer, a drop-in activity level that occurs along with the fatigue and is 
accompanied by postexertional malaise (PEM), and sleep problems. In addition to these core symptoms 
patients may experience problems with thinking and memory, and orthostatic intolerance. 


incorrect Choices: 

Fatigue occurs throughout the day (not only in the afternoon) and can occur with any level of physical activ- 
ity. Impaired cognition ( not a core symptom) can occur but not typically perception. Intensive activity is not 
necessary to produce fatigue. Even minimal activity can result in PEM. 


Type of Reasoning: Inferential 

For this question, the test-taker must infer or determine what is likely to be true and consistent with a spe- 
cific diagnosis. This requires inferential reasoning skill. For this case, a diagnosis of myalgic encephomyelitis/ 
chronic fatigue syndrome would present with overwhelming fatigue with usual activity that is not improved 


by rest. Review information about chronic fatigue syndrome if answered incorrectly. 
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Cardiovascular/Pulmonany | Examination (sees = 
hysical therapy clinic. The therapist attempts to rule out ortho- 
what is the BEST test protocol to use? 


A patient has an episode of syncope in the p 
static hypotension as the cause of the fainting. 


Choices: 

1. Palpate the carotid arteries and take 
2. Take resting HR and BP in supine, th 
3. Take resting HR and BP in supine, then after 5 mı au 
4, Take resting HR and BP in supine, then after 2 minutes ™ 


BP in the supine position. 

en in sitting after 2 minutes, then in standing after 2 minutes. 
minutes in semi-Fowler postion. 

tanding. 


resting HR and 


Teaching Points 


n of position; thus responses to movements (HR and 


BP with Cleye Nee: g. A small increase or NO increase in HR upon 


g of sgh pasate increase in HR upon standing may indicate 


Correct Answer: 2 
Orthostatic hypotension is a fall in 


P) are tested from supine to sitting O 
standing may suggest baroreflex impairmen™ 


volume depletion. 
In : iti mi-Fowler). Five min- 
wu Choices: stem with adequate change of position (se ) 

e other choices do not challenge the Y on standing, 


“tes is too long to wait to take HR and BP up 
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Examination C 


Type of Reasoning: Inductive gente EA ~ i 
One must determine through clinical judgment the BEST method to = e out o g ; ypotension, 
This requires knowledge of the nature of orthostatic hypotension and how it ae |; e eva ree Which 
requires inductive reasoning skills. In this case, checking resting BP and HR in sitting and repeating after 
2 minutes of standing is the BEST way to rule out the diagnosis. 


Q 


Integumentary | Evaluation, Diagnosis | 
An inpatient with a grade III diabetic foot ulcer is referred for physical therapy. Panafil has been applied 
to the necrotic tissue BID. The wound has no foul smell; however, the therapist notes a green tinge on the 


dressing. What is the BEST action for the therapist to take? 


Choices: 


1. Fit the patient with a total contact cast. 


2. Document the finding and contact the physician immediately. 
3. Begin a trial of acetic acid to the wound. 
4. Document the finding and continue with treatment. 


Teaching Points 


Correct Answer: 4 


In this case, the therapist should document the findings and continue with treatment. Panafil is a kerato- 
lytic enzyme used for selective debridement. A greenish or yellowish exudate can be expected. 


Incorrect Choices: 


If the exudate was green and had a foul smell, Pseudomonas aeruginosa should be suspected. If there are 
concerns of infection, the physician should be contacted to discuss further management to include a dif- 
ferent topical agent and/or oral medication. Acetic acid would not be the topical agent of choice. A total 
contact cast can be used only after the wound is free of necrotic tissue. 


Type of Reasoning: Evaluative 


The test-taker must determine the significance of the information presented and evaluate the best course 


of action, given this information. This requires evaluative reasoning skill, in which one must assign value 
to the patient's wound status and judge how to proceed. 


an = as a, oe A AREE T E 
T FIP Soe. 2 He Z sy 
s Al 9 
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A patient is referred for evaluation and treatment for functional neurological disorder (conversion disor 
der). The patient reports progressive fatigue, visual changes, and diffuse sensory loss and weakness Ove! 
the past 6 months. On examination the patient has diffuse sensory loss with vibration and monofilame™ 
testing in the left foot and right forearm, hand, and fingers. increase in tone in the left posterior leg must 
and six-beat ankle clonus is also present. Which of the following health conditions is MOST consistent v 
the patient's signs and symptoms? 


Examination C 909 


ices: 
amyotrophic lateral sclerosis, 
2 polyneuropathy. 
"Myasthenia gravis. 
4. Multiple sclerosis. 


Correct Answer: 4 
The presence of fatigue, visual changes, and diffuse 
most consistent with multiple sclerosis (MS). MS r sensory loss and central nervous system weakness is 


nervous system and can present with diffuse ea yag in demyelination of various areas of the central 
neurological disorder. ptoms that are sometimes misdiagnosed as functional 


incorrect Choices: 


Amyotrophic lateral sclerosis results in upper and lower motor neuron findings but does not explain the 


patient's visual —— and sensory loss. Polyneuropathy typically involves bilateral distal extremity mo- 
tor, sensory, and autonomic impairments without UMN involvement. Myasthenia gravis results in visual 
changes secondary to mild ptosis, fatigue, and ultimately weakness in multiple muscles in the bilateral 
upper and lower extremities but does not result in UMN involvement. See Table 3-25 fora comparison of 


examination findings in various types of neuromuscular disorders. 


Type of Reasoning: Analytical 

For this question, the test-taker must analyze the symptoms presented and determine the health condi- 
tion that is most consistent with these symptoms. This requires analytical reasoning skill where pieces of 
information are analyzed to draw reasonable conclusions. For this case, the symptoms are most consistent 
with MS. Review symptoms of MS, if answered incorrectly. 
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An uninsured 48-year-old patient seeing a physical therapist for knee pain inquires abou insurance 

tions. The patient's employer has a total of eight employees and the patient does not scram care 
benefits through his workplace. The patient's income is above the poverty line. The paiar. span medi- 
cal history of end-stage renal disease. Based on the information above, which of the following third-party 


payers is BEST to recommend for this patient? 


Choices: 

1. Private health insurance. 
2. Medicare. 

3. Worker's compensation. 
4. Medicaid, 


Teaching Points 

Correct Answer: 2 f age. However, it will also cover individuals with end- 
Medicare typically covers people over 65 Yeats Š 

“lage renal disease, regardless of age- 
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Examination C 


Incorrect Answers: f ; 
Privately purchased health insurance may be a possibility, but the cost of out-o pate: expenses in 
privately purchased insurance would be much greater than for people eee me Fe renal disease 
through Medicare. Worker's compensation is only available through workplaces ra ave more than 10 
employees. Medicaid offers health benefits to patients that are poor, disabled, or elderly. This patient does 
not meet any of those criteria. 


Type of Reasoning: Deductive FN 

This question requires the test-taker to recall criteria for insurance eligibility in order to arrive at a correct 
conclusion. This is factual recall of information, which is a deductive reasoning skill. For this situation, 
because the patient has end-stage renal disease, the patient qualifies for Medicare coverage. If answered 
incorrectly, review types of insurance coverage, especially Medicare coverage guidelines. 


© 


Musculoskeletal | Interventions 


A high school student sustains a wrist injury after slipping on ice and falling with an outstretched hand. The 
patient reports that the wrist swelled immediately. The physical therapist's examination revealed tenderness 
with palpation in the anatomical snuff box and at the palmar aspect of the base of the thumb. What is the 
BEST initial treatment for this injury? 


Choices: 

1. Range of motion exercises. 

2. Wrist strengthening exercises. 

3. Cryotherapy several times a day. 
4. Immobilization. 


Teaching Points 


Correct Answer: 4 


This question describes a typical mechanism of injury and physical examination findings consistent 
with a scaphoid fracture. Timely intervention for this injury is critical. The patient should be immobi- 
lized and referred to the primary care provider or emergency room with the recommendation to order 
radiographs. Failure to properly manage a fractured scaphoid may result in avascular necrosis of the 
bone due to its poor vascular supply. A thumb-spica cast is indicated for 4-8 weeks fora scaphoid 
fracture. 


Incorrect Choices: 


Range of motion and strengthening exercises would be appropriate after the cast has been removed, but 
not in the initial stages. Cryotherapy is indicated but only provides temporary, symptomatic relief for the 
injury. 


Type of Reasoning: Inductive 


This question provides symptoms, and the test-taker must determine the best initial treatment approach 
based on knowledge of the diagnosis and treatment guidelines. This requires clinical judgment, which is 
an inductive reasoning skill. For this case, the best initial treatment is immobilization. Review treatment 
guidelines for scaphoid fractures if answered incorrectly. j 
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Neuromuscular | Evaluation, Diagnosis 


1] months of age. After the physical therapy examination, it į ) 
pattern for a “new walker.” Which of the following would ‘doar, 7) Rp a a ha SNAR: gait 


Choices: Aa 
į, Anterior pelvic tilt, hips abducted, shoulders in abduction, bi 

, bilat 
2. Neutral hip flexion/extension, no longitudinal arch noted, hips fara une! 
3. Bilateral genu valgum, no heel strike, minimal arm swing, posterior wea tilt | 
4, Hip internal rotation, anterior pelvic tilt, shoulders in flexed position | 


Teaching Points 


Correct Answer: 1 

“New Walkers” have an anterior pelvic tilt, with hips in flexion, abduction, and external rotation. Their 
arms are held in “high guard” position, with the shoulders abducted and slightly forward as they try to 
balance and are ready to catch themselves if they fall. Bowlegged (genu varum) is normal, although par- 


ents typically do not realize this and may be concerned. 


Incorrect Choices: 

New walkers do not have longitudinal arches yet and hips are in external rotation, but they have hip flex- 
ion and would not be in neutral. Genu varum is typical, not genu valgum. They do not have a heel strike 
yet, nor will they have any arm swing, and their pelvis is in an anterior tilt. Hip external rotation is typical. 


Type of Reasoning: Deductive 
For this question, the test-taker must recall typical positioning of a child who is a “new walker.” This is 


factual information, which is a deductive reasoning skill. In this case, the child would most likely display 


anterior pelvic tilt, hip abduction, shoulder abduction, and bilateral genu varum. If answered incorrectly, 
nfants, especially walking skill and positioning. 


review information on motor development in i 


. P ; ae ' ams wd Bh ue i A j: ; 5 nosis | e a hoe | 
Cardiovascular/P ulmonary |! PvA E e TAA O Dic. 
bated patient with COPD in the me 


dical ICU. The most recent 


A physical therapist is treating a recently extu 

arterial blood gas analysis includes: 

Fraction of inspired oxygen (FiO,): 0.21 r 
tial partial pressure of oxygen (PaO,): 73 mm in 
rial partial pressure of carbon dioxide: 64 mmNB 

PH = 7,28 

Sicarbonate (HCO,”): 24 mEq/L 

What do these findings indicate? 

Choices: 

5 Metabolic alkalosis. 

3 ,, Piratory alkalosis. 


"| Ctabolic acidosis. 
Piratory acidosis. 
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Examination C 


Teaching Points 


Correct Answer: 4 i ; 
The pH is low (normal range 7.35-7.45), indicating acidosis. ek S EP AAE an ee 

relationship. Carbon dioxide is considered an acid; as it acter Fe DA A bs Gee 
here. Therefore, this is characterized as respiratory acidosis. See Table 3- e val- 
ues and relationships. 


Incorrect Choices: ER choices. Bicarbonate is consi 
A pH lower than normal is acidosis, not alkalosis, which eliminates those oices. yg es 
ered a base and has a linear relationship with pH. If the bicarbonate increases, the p increases. This did 
not occur in this case, so there is not a metabolic cause for this patient s abnormality. 


Type of Reasoning: Analytical : 

For this question, the test-taker must analyze the arterial blood gas results in order to determine what the 
findings most likely indicate. This requires analytical reasoning skill, where pieces of information are exam- 
ined in order to reach a sound conclusion. In this case, the findings are consistent with respiratory acidosis. 
If answered incorrectly, review arterial blood gas normal ranges and respiratory acidosis guidelines. 


S 


Neuromuscular | Evaluation, Diagnosis 


New goals are being set for a child that was born at 28 weeks gestational age. The child is now 1-year-old chrono- 
logically. The child is functioning well at this corrected age; however, physical therapy is trying to “catch him up” 
to his chronological age. Which of the following gross motor skills would be MOST appropriate as a new goal? 


Choices: 

1. Sitting on the floor independently. 
2. Creeping. 

3. Belly crawling. 

4. Transitioning into sitting. 


Teaching Points 
Correct Answer: 2 


A typical gestational age is 40 weeks. So this child was born 12 weeks ear] 

eas y (40 - 28 = 12 weeks). 
At 1 year-of-age, the child's corrected age is 9 months (12 months - 3 oe [12 weeks 3 saan 
Teaching the child to creep (crawl on hands and knees), which occurs around 8-9 months would be 
appropriate. See Table 9-1 for Pediatric Developmental Sequence Summary 


Incorrect Choices: 


Sitting independently occurs typically around 6 months of age. Bell ee 
5-7 months of age. Transitioning into sit is around 6-7 ee of adios is typically around 


Type of Reasoning: Inductive 


For this question, the test-taker must recall the develo 
. : yas i pmental age of each OSS i ted and 
determine which skill is most appropriate as a new goal. This necessitates a AD aD where 

clinical judgment is a key aspect to drawing reasonable conclusions. Given the gestational a : of the child 
and the goal to catch up the child to his chronological age, the therapist should choose Seg as a goal. 


If answered incorrectly, review developmental milestones for infants, especially gross motor skills 


Examination C 913 


Nonsystem | Safety and Protection 


‘ent i bulatory with Lofstrand 
A patient is ambu crutches and ig being seen at an F 
: ; EPE T outpatient physical therapy clinic 
with the device pictured below. The patient is diagnosed with mild i ; ; 
i ; ' : a 
to a stroke. In order to strengthen this patient's hip flexors and kale ekerin A mA Ratan: repr 
accomplish the goal? s, which position would BEST 


Choices: 
1. Sidelying. 


9, Sitting. 
3, Supine with the patient flat. 
4, Supine with head of the treatment table elevated. 


Foley catheter 
Cath-Secure® 
Connector 


Drainage tube 


Drainage 
collecting bag 


Teaching Points 


Correct Answer: 2 
This patient is attached to a Foley® catheter. The urinary collecting bag must remain below the level of the 


bladder to prevent reflux. The only position that will keep the bag below that level is to perform hip flex- 
ion and knee extension exercises in sitting. Active, active-assistive, or resistive exercises can be performed 


in this position as required. 
Incorrect Choices: ig 
Performing these exercises in the supine position, regardless of whether the patients head and trunk are 


elevated, will still result in the collecting bag relocating above the bladder while performing hip flexion. 
Sidelying positioning results in the same dilemma. Gravity-dependency is necessary for proper drainage 


when a patient is catheterized. 


Type of Reasoning: Inductive 
This questi ires the test-taker to utilize clinical judgment in order to determine a best course of 
Mepis ecessitates inductive reasoning skill, where knowl- 


action, based on the information presented. This n Si VDA thi 

edge of clinical guideli d approaches are paramount to arrivıng at a correct conc a xi S 
clinical guidelines and ap ises in sitting in order to keep the urinary collection bag 

guidelines for positioning patients with 


urinary collection bags. 
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Musculoskeletal | Interventions 


the long thoracic nerve was injured. Muscle testing of the 


i ical lung tumor, ras 
During surgery to remove an apica B /5. What is the BEST initial exercise for this patient? 


serratus anterior demonstrates its strength to be 3+ 


Choices: 

1. Standing wall push-ups. 

2. Standing arm overhead lifts using hand weights. 
3. Supine arm overhead lifts using weights. 

4. Sitting arm overhead lifts using a weighted pulley. 


Teaching Points 


Correct Answer: 1 

The long thoracic nerve supplies the serratus anterior muscle. With a muscle grade of 3+/5, the patient 
can begin functional strengthening using standing wall push-ups, with resistance provided by the 
patient's own body. 


Incorrect Choices: 

The other exercises would not be optimal or used INITIALLY for strengthening a fair plus serratus anteri- 
or. Performing overhead exercises with resistance (weights or pulleys) will overload the weakened serratus 
anterior muscle, causing the patient to compensate and potentially develop inappropriate movement 
patterns. 


Type of Reasoning: Analytical 

One must recall innervations for the long thoracic nerve in order to arrive at the correct conclusion. This 
requires analysis of the information presented and interpretation of that information, which requires ana- 
lytical reasoning skill. Knowledge of neuropathology is helpful to arrive at the correct conclusion. If this 
question was answered incorrectly, review appropriate exercises for serratus anterior strengthening. 


Musculoskeletal | Evaluation, Diagnosis 


A physical therapist evaluates a patient with chronic hip pain. After completing the history and physical & 
amination, the therapist's differential diagnosis includes hip osteoarthritis and femoroacetabular impinge 
ppt Which clinical finding is MOST helpful to rule in the diagnosis of femoroacetabular impingement 
syndrome? 


Choices: 

1. Mechanical symptoms such as popping and snapping. 
2. Morning stiffness. 

3. Pain with hip internal rotation at 90° of flexion. 

4, Report of anterior or lateral hip pain. 


Examination C 915 
Teaching Points 


Correct Answer: 1 


lar impingement syndro F : 
remoroacetabu syndrome (FAI) falls within the overall cate itic hip joi 
‘ à P O f 
in. Although nas eae a on diagnostic criteria, the detertnirintion of the Moise fe dues Sa 
a ambai a aN an nical findin i is of FAI is suspected with the following clinical 
and radiographic hhelings: anterior groin or hip pain reproduced by FADIR or FABER special tests, hi 
internal rotation less than 20° at 90° flexion, mechanical ; Sri 


. tom i i : : 
fndings of a cam (femoral head) or pincer (acetabulum) soto e Pepping snapping), and imaging 


incorrect Choices: 


Morning stiffness, pain with internal rotation at 90° 


i ; aes flexion, and complaints of anterior or lateral hip joint 
in are all signs or symptoms associated with hip osteoarthritis. See Box 2-1 for the Hip Pain/Hip Osteoar- 


thritis Clinical Practice Guideline and Box 2-4 for the Nonarthritic Hip Joint Pain Clinical Practice Guidelines 
Type of Reasoning: Inferential 


For this question, the test-taker must determine which clinical finding will be most helpful in ruling out 
a specific diagnosis. This necessitates inferential reasoning skill, where the test-taker must determine what 
is likely to be true of a scenario. In this situation, mechanical symptoms such as popping and snapping 


are most helpful to rule out the diagnosis of FAI. Review information on FAI syndrome, especially clinical 
findings, if answered incorrectly. 


Integumentary | Examination => 


A patient recovering from a burn on the back of the hand is referred to physical therapy for mobilization 
exercises. The therapist observes a 5-cm irregular area that is thick and pink. How should the therapist 
document this finding? 


Choices: 

1. Hypertrophic scarring. 
2. An excoriation. 

3. Atrophic scarring. 

4. A scale. 


Teaching Points 


Correct Answer: 1 ech 
Hypertrophic scars are thick (raised) and pink (or red). 


Incorrect Choi 
oices: i 
i enn is an abrasi 
Atrophic scars are thin and white. Boa al 
ated epidermis (e.g., dandruff, psoriasis, dry skin). 


on or scratch mark. A scale is a flake of exfoli- 


j ion of the patient's 
= of Reasoning: Analytical clinical findings based on the observation o p 
18$ question requires one to determine the 


the signs presented in order to 
ne must analyze aoa 
-o skill because ONE © tions are consistent with hyp 
- Thi ical reasoning § t's observa 
determine the likely clinical Í finding, In this case 
lic scarring, If this question was answe 
ng, especially in burns. 
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B 


Nonsystem | Therapeutic Modalities 


eft L5 radiculopathy. Pain is rated as 9/10. The therapist decides to apply 


A patient presents with an acute | 
: : mulation (TENS) to modulate pain prior to manual therapy. Which TENS 


transcutaneous electrical nerve sti 
mode should provide the BEST relief? 


Choices: 

1. Low-rate TENS. 

2. Brief intense TENS. 

3. Modulated TENS. 

4. Conventional (high-rate) TENS. 


Teaching Points 


Correct Answer: 2 
Brief intense TENS is used to provide rapid-onset, short-term pain relief prior to painful procedures. The 


pulse rate and pulse duration are similar to conventional TENS; however, the current intensity is increased 
to the patient's tolerance. 


Incorrect Choices: 
In this situation, intensity is the primary determinant of pain relief. Conventional TENS does not use as 


high of an intensity as brief intense TENS, and the application time is longer. Low-rate TENS does not 
give immediate relief of pain, because it has a long onset. Modulation is used to prevent accommodation, 


not to provide relief of pain. 


Type of Reasoning: Deductive 
One must recall the protocols for TENS use in order to determine the mode that would provide the BEST 


relief of pain for this patient. This requires factual recall of information, which necessitates deductive 
reasoning skill. In this case, brief intense TENS is BEST because it provides rapid-onset, short-term relief 


during painful procedures. 


eS 
r 


=- Neuromuscular | Interventions 


A patient recovering from traumatic brain injury (TBI) demonstrates difficulties in feeding resulting from 
an unstable posture while sitting. The therapist determines that modification is necessary to ensure optim 
function. What is the first body segment or segments that the therapist should align? 


Choices: 

1. Trunk. 

2. Pelvis. 

3. Head. 

4. Lower extremities. 


Teaching Points 


Correct Answer: 2 
Modification of the pelvic position in a neutral posture promotes good lumbar and trunk alignment. 
Many postural problems are correctable by aligning the pelvis first and achieving a stable base. 


A 


Examination C 917 


In correct Choices: 
modifying the position of the head, trunk, or lower extremities may be necessary but only after achieving 


a stable base. 


e of Reasoning: Inductive 
qhe test-taker must Manaen thr ough clinical judgment the FIRST body segment(s) to align in order to 
romote good trunk a ignment. This requires inductive reasoning skill, in which knowledge of biome- 
chanics and neuropathology is beneficial for arriving at the correct conclusion 


Neuromuscular | Interventions 


A patient with diabetic polyneuropathy is experiencing difficulties with balance and falls when walking on 
unlevel surfaces or stairs, Examination reveals severely decreased monofilament and vibration testing in the 
bilateral feet/toes/distal half of the legs as well as weakness (3-4/5 MMT) of the bilateral legs, feet, and toe 
intrinsic/extrinsic muscles. Bilateral foot slap is present when walking greater than 100 feet that progresses 
to foot drop with walking greater than a few minutes, Which of the following interventions are BEST to 


enhance postural stability and safe ambulation in the community? 


Choices: 
1, Static/dynamic balance and gait training, and an ankle foot orthosis and cane for ambulation. 


2, Perturbation balance training and cane for ambulation. 
3. Sensory integration balance training, lower extremity stretching, and avoidance of ambulation on unlevel surfaces. 


4, Strengthening and desensitization training with cane ambulation for longer distances. 


Teaching Points 


Correct Answer: 1 
This patient has progressive polyneuropathy that is impacting multiple motor/sensory nerves distal to the 


Proximal legs. Static/dynamic balance and gait training are indicated. The patient's fall risk and balance/ 
gait impairments include foot slap/drop, which requires compensatory strategies to include use of an 


ankle foot orthosis and/or cane for safe ambulation. 


Incorrect Choices: ae Seo Wee E 
Perturbation training runs the risk for falls and should be completed after the patient has shown progress wi 

, g runs the risk for falls E : ist with their foot slap/f 
Static/dynami ini ‘Il help the patient's gait but will not assist with their foot s ap/ oot 
7 c balance training Aiae ae d falling. Sensory integration training and stretching can 


drop, placin i ing their toes an 
i g the patient at risk for catching the | : 
$ accomplished, but it is important for this patient to ambulate, and the surface type in the community cannot 


always be controlled. Strengthening is appropriate but this patient's sensory loss j at a point ae desensitiza- 
tion training may be of limited value and especially if the patient has no pain and primarily numbness. 


Type of Reasoning: Inductive i 
is questio i loy clinical judgment to determine a best course of action for a patient 
i neues ONE IOIONAA knowledge of the condition in order to 


c polyn . The test-taker m : 
“termine the b ee st roach. For this case, static/dynamic balance and gait training, and an 
prep hin on, are best. If answered incorrectly review diabetic neuropathy 


an . 
ae: not orthosis and cane for ambulation, 
‘lines, especially intervention approaches. 
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Examination C 


Cardiovascular/Pulmonary | Evaluation, Diagnosis 
A patient with a history of atrial fibrillation, hyperlipidemia, and COPD has had two recent falls. Which 
medication places the patient at the MOST risk for injury? 


Choices: 

1. Eliquis (apixaban). 

2. Lipitor (atorvastatin). 
3. Norvasc (amlodipine). 
4. Ventolin (albuterol). 


Teaching Points 


Correct Answer: 1 
Eliquis is an anticoagulant and places the patient at increased risk for bleeds as a result of trauma. 


Incorrect Choices: 
The other choices will not have any negative effect on the patient with respect to falls or trauma. Lipitor is 
a lipid-lowering agent, Norvasc is a calcium channel blocker to control the patient's heart rate, and Vento- 


lin is a bronchodilator. See page 262 for a review on medical management of cardiovascular disease. 


Type of Reasoning: Inferential 
For this question, one must infer or determine what is likely to be true for medications and risk for injury. 


This requires recall of medication guidelines coupled with understanding of the medication that poses 
the MOST risk for injury. For this situation, Eliquis poses the greatest risk for injury with an increased risk 
for bleeds as a result of trauma. If answered incorrectly, review information on Eliquis. 


o° 


Cardiovascular/Pulmonary | Interventions 


A patient is admitted to a coronary care unit with a myocardial infarction (MI). After 2 days, the patient is 
referred to physical therapy for inpatient cardiac rehabilitation. During an initial exercise session on the 
unit, the patient reports chest pain, appears anxious, and wants to go back to bed to rest. What is the thera- 
pist’s BEST initial course of action? 


Choices: 
1. Assist the patient back to bed and contact the charge nurse on the floor 


2. Sit the patient down and monitor vital signs carefully during the rest period 
3. Assign the PTA to assist the patient back to bed and monitor vital signs carefull 
4. Terminate the exercise and contact the attending physician immediately i 


Teaching Points 


Correct Answer: 2 
If the chest pain (angina) is exercise induced, this is an indication to stop the exercise session and provide 4 
period of rest, during which time the patient is closely monitored. Recovery is expected after a period of 
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of Reasoning: Evaluative 
One must make a judgment call for the BEST course of action for this patient, given the symptoms pre- 
sented. Questions that require one to make value judgments necessitate evaluative reasoning skill and can 
be challenging to answer, because the key to finding the correct solution goes beyond factual knowledge. 
for this patient, it is best to have the patient sit down and monitor vital signs. 


D 


Integumentary | Evaluation, Diagnosis 


A patient with a 10-year history of scleroderma is referred for physical therapy to improve functional status 
and endurance. The patient was recently treated with corticosteroids for a bout of myositis. Examination 
findings reveal limited ROM and fibrotic soft tissue along with hyperesthesia. What is the BEST choice for 


initial intervention? 


Choices: 
1. Treadmill walking using body weight support at an intensity of 40% HR pax 


2. Active range of motion (AROM) exercises and walking in a therapeutic pool. 
3. Closed-chain and modified aerobic step exercises. 
4. Soft tissue mobilization and stretching. 


Teaching Points 


Correct Answer: 2 l ; SE : 
Scleroderma (progressive systemic sclerosis) is a chronic, diffuse disease a purse vo = hk 
fibrosis of skin, joints, blood vessels, and internal organs. Patients Dare i ae E “are ak be 
thickening and visceral involvement of the gastrointestinal tract, lungs, deh ke oo ee F RER 
persensitivity to touch. The BEST choice for initial intervention is to exercise = pool. arm 
buoyancy of the water will enhance the patient's movements and decrease pain. 
Incorrect Choi 1 Ae 
oices: ie or 
The other choices are too aggressive at this time and risk increasing the patient's pain, thereby limiting any 
benefits in flexibility and endurance. 
cue must aka, through clinical j udgment the PT a i PERT at the aan 
owledge of the nature of scleroderma and expected EMRET O e Sb a aa 
“onclusion, which in this case is AROM exercises and wa F 5 roaches for patients with scleroderma. 
ered incorrectly, refer to information On intervention app 
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Ə 


Nonsystem | Safety and Protection 


An 89-year-old individual who is living independently in the home has a history et pi e falls wh the last 
3 months. A referral was initiated to a home health agency for physical nett n or A interven. 
tion. The visiting therapist begins the initial visit obtaining an accurate pond i ‘uding Medications. 
Which of the following types of drugs are strongly linked to falls in the elderly: 


Choices: 

1. Medications that raise blood sugar. 
2. Antidepressants. 

3. Multivitamins and calcium. 

4. Thyroid medications. 


Teaching Points 


Correct Answer: 2 

Antidepressants (e.g., Prozac, Paxil, and Zoloft) are strongly linked to falls in the elderly. Other strongly 
linked medications include other psychoactive medications (e.g., antipsychotics, anticonvulsants/mood 
stabilizers, benzodiazepines, opioids, sedatives), medications that affect blood pressure (e.g., antihyper- 
tensives), and medications that cause dizziness and blurred vision (e.g., anticholinergics). Medications 

that increase bleeding risk (e.g., aspirin, NSAIDS) can also increase the risk of falls. 


Incorrect Choices: 

Medications that lower blood sugar (e.g., oral and injectable medications to treat diabetes) increase fall 
risk, not medications that raise blood sugar. Multivitamins do not increase fall risk, whereas calcium can. 
Thyroid medications do not commonly increase fall risk in seniors. 


Type of Reasoning: Deductive 

For this question, one must recall medications that are strongly linked to falls in the elderly. This 
requires factual recall of guidelines, which is a deductive reasoning skill. For this case, antidepressants 
have a strong link to falls in the elderly. Review the effects of antidepressants in the elderly population 
if answered incorrectly. 


Neuromuscular | Interventions 
A patient recovering from stroke with minimal lower extremity weakness and spasticity is able to walk with- 
out an assistive device. The therapist observes that as the patient walks there is noticeable hip hiking on the 
more affected side during swing phase. What is the BEST initial intervention? 


Choices: 

1. Bridging exercises progressing to sit-to-stand training. 

2. Marching while sitting on a therapy ball. 

3. Standing and marching with manual pressure applied downward on the pelvis 
4. Partial wall squats using a small ball held between the knees. i 


Teaching Points 


Correct Answer: 2 


Hip hiking is a compensatory response for weak hip and knee flexors or extensor spasticity. Active exercise 
for the hip and knee flexors (marching) are the most appropriate intervention. 


o 
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0 
hip and knee extensors. 


of Reasoning: Inductive 


The test-taker mist ull ize C'inical judgment to determine first what the patient’ ¢ fici ! 

the therapist s observation of the patient's gait) and then the BEST initial in ao oe hs bo oto 
One must evaluate the four possible intervention choices given to determin whlch fo Nena 
BEST for addressing the patient's deficits, which requires inductive ET skili ia tile icer ic 
marching while sitting on a ball will BEST address the patient's weak hip a ‘todd ae Rapids 
spasticity. 


© 


A E E E y a ts 
Neuromuscular | Interventions = — : 


The therapist is instructing a patient with traumatic brain injury (TBI) how to lock the brakes on a wheel- 
chair. The patient is right-handed, and the right upper extremity is more affected than the left. What is the 
BEST motor learning strategy to use with this patient? 


Choices: 
1, Have the patient practice brake locking using the left hand to assist the right. 


2. Guide the patient’s right hand through the locking motions, then the left. 
3. Verbally talk the patient through the locking motions, practicing with both hands simultaneously. 
4. Have the patient practice locking the brakes first with the left hand and then with the right. 


Teaching Points 


Correct Answer: 4 Cu eae 
Using the motor learning strategy of transfer of training is best to use with eee aaa festa is vs 
formed with the less affected extremity first and then progressed to use of the more affecte emity. 


Incorrect Choices: a 

: : r of trainin 
Guided movement (manual or verbal) Saat coat : less bh veal ree uaa e i 
approach. The more passive the performance, the siowet 


More difficult than performing the task with one limb at a time. 


Type of Reasoning: Inductive ith traumatic brain injury, which 
The test-taker ae determine the BEST training strategy be a ee He stent it is} Saeko 
necessitates inductive reasoning skill and, erika arte TAER and then his/her right in order to 
to have hi brakes first with his; '™ ing strategies for patients with 
Eo a aaa : oot Ri Knowledge of effective motor learning strateg p 
a ective transfer O r usion. 
rain injury is beneficial for arriving at the correct ie 
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Musculoskeletal | Examination 
In neural tension testing, what position will BEST bias the tibial nerve? 


Choices: 

1. Straight leg raise with plantarflexion and eversion. 
2. Straight leg raise with dorsiflexion and inversion. 
3. Straight leg raise with plantarflexion and inversion. 
4. Straight leg raise with dorsiflexion and eversion. 


Teaching Points 


Correct Answer: 4 

A straight leg raise with dorsiflexion and eversion will best bias the tibial nerve. This is the optimal posi- 
tion for neural tissue provocation of the tibial nerve. Neural tension techniques are used to decrease 
adverse mechanical tension on the nerves. Peripheral nerves can often become trapped within the tissues, 
where there can be a pull on the nerve with movement. This technique frees up the nerve so that it can 
slide in its sheath. 


Incorrect Choices: 

Straight leg raise with dorsiflexion and inversion and straight leg raise with plantarflexion and inversion 
will best bias the sural nerve and peroneal (fibular) nerve, respectively. Straight leg raise with plantarflex- 
ion and eversion will not isolate a specific nerve. 


Type of Reasoning: Inductive 

This question requires the test-taker to utilize clinical judgment in order to arrive at a correct conclusion. 
In this case, the test-taker must draw upon knowledge of neural tension testing to determine the best posi- 
tion to bias the tibial nerve. This is an inductive reasoning skill. For this situation, the therapist should 
position the extremity in a straight leg raise with dorsiflexion and eversion to bias the tibial nerve. Review 
neural tension testing techniques if answered incorrectly. 


È 


Cardiovascular/Pulmonary | Evaluation, Diagnosis 


A patient with asthma is completing their aerobic exercise program on a recumbent stepper. The patient 
begins to have an exercise-induced asthma attack. Which type of inhaler will be MOST helpful in reducing 
the patient's acute symptoms? 


Choices: 

1. Advair (Fluticasone and Salmeterol). 
2. Flovent (Fluticasone). 

3. Singulair (Montelukast). 

4. Ventolin (Albuterol). 


Teaching Points 


Correct Answer: 4 
Ventolin is a short-acting beta, agonist, which will relieve acute bronchoconstriction. 


re 
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incorrect Choices: 


The other ie re Anea medications that will not help with acut i i 
, combination of glucoco icoids and long-activing beta 2 agonist. F] acen mae —_ ig 
- Hoven coid. Singulair is a 


leukotriene inhibitor. See Table 5-10 for a review of common pulmonary medicati 
Type of Reasoning: Deductive edications, 
for this question, One must recall the pro 


inhaler which is short-acting and therefore most effective in i 
arta reduc font’ 
recall of factual information, which is a deductive reasoning skill ae Liss 


ventolin (Albuterol) to address the patient's asthma attack. If answered incorrectly, review medications for 


Musculoskeletal | Examination 


A patient is referred to physical therapy with a complaint of chronic anterior knee pain associated with run- 
ning. What is the physical examination finding that would increase the likelihood of a diagnosis of patel- 


lofemoral pain syndrome (PFPS)? 


Choices: 

1. Positive patellar apprehension test. 
2. Pain with passive knee flexion. 

3. Pain with squat. 

4. Positive Noble compression test. 


Teaching Points 


Correct Answer: 3 l ea i 
There is strong evidence that reproduction of retropatellar or patos palp AEE ae 

j t ; : ivities load the patellotemoral Joi 
functional activities are dìagnostic for PFPS. These actıvı derate evidence to support a diagnosis of 


flexed-knee positions (i.e., stairs, rolonged sitting). There is mo n posi: 
PFPS with ne oie criteria: eee of retropatellar or peripatellar pain; reproduction of pain with 


i iviti FJ in a flexed posi- 
squatting, stair climbing, prolonged sitting, or other functional NS o pa a TA F pos 
tion; and exclusion of all other conditions that may cause anterior inet pri 

lofemoral Pain Clinical Practice Guidelines. 


ilar instability, not PEPS. Pain with passive knee 
PEPS, osteoarthritis, patellar tendinopathy, 
for iliotibial band friction syn- 


Incorrect Choices: 

The patellar apprehension test is u 
exion may be present with a num 

and meniscal injuries. The Noble co 

drome, which patients experience as 


Type of Reasoning: Inferential 
for this question, the test-taker mus 
lagnosis of PFPS. This necessitates 


tilized to assess for pate : 
ber of conditions, including ! 2 
mpression test is a provocative 


lateral knee pain. 


af i ld most likely result in a 
‘ch examination finding wou a 
t determine which skill where one must determine what is ve to 
inferential reasoning in. For this scenario, the physical exami- 


bsolutely certal A fy review 
true of a situation, though one often cannot be a f answered incorrectly, 


velihood of PFPS. ! 
nation finding of pain with squat would increase the likeli 
ination procedures and findings for PFPS. 


924 Examination C 
Musculoskeletal | Interventions 


capular nerve injury following acromioclavicular joint 
ive physical therapy examination, the manual mys- 
ch is the BEST initial position to isotonically 


A patient presents to physical therapy with a supras 
reconstruction surgery. During the initial postoperat 
cle test grade for shoulder external rotation was 2*/5. Whi 
strengthen the shoulder external rotators in the open kinetic chain‘ 


Choices: 

1. Sitting with shoulder at 0° abduction (elbow at side). 

2. Supine with shoulder at 90° abduction, 

3. Prone with shoulder at 90° abduction. 

4. Sidelying with shoulder at 0° abduction (elbow at side). 


Teaching Points 


Correct Answer: 1 

A manual muscle test grade of 2*/5 indicates that the patient is unable to complete the required motion 
through the full range of motion against gravity. Rehabilitation must be initiated in a gravity-eliminated 
position. The patient will be able to perform isotonic shoulder external rotation resistance exercises in 

a gravity-eliminated position while seated with the elbow at the side. Based on the manual muscle test 
grade, minimal resistance may be utilized to strengthen the shoulder external rotators. See Table 2-12 for 
a review of manual muscle test grades and their implications for exercise prescription. 


Incorrect Choices: 

Both the prone and sidelying positions require the patient to work against gravity. As the patient's exter- 
nal rotator strength improves to a manual muscle test grade of at least a grade of 3/5, those positions will 
become feasible and more beneficial. The supine position with the shoulder at 90° of abduction allows 
gravity to assist the patient with the motion, which will not appropriately challenge this patient. 


Type of Reasoning: Inductive 

For this question, the test-taker must apply knowledge of muscle strength to gravity-eliminated position- 
ing for strengthening of the shoulder external rotators. This requires clinical knowledge and judgment. 
which is an inductive reasoning skill. For this case, the best initial position would be sitting with shoulder 
at 0° abduction (elbow at side). If answered incorrectly, review muscle grades and against gravity and 
gravity-eliminated positioning. 


: ee SSIS RE SIN TaN NER A ems or te a ANANE SE ESES ——— 
s i = z dg , d g pe : E 5 w ’ ‘5 $ g x ği ra Pie yi d AE i f i n i y aga + S a A R mae SNT. $ T a y i 
` i - 5 METS A ERLE - Pead i amr : 
r CA è o ee E f if Grd fh ome 24 ave MP = = = 
= > ited ba 


E dUi a T Ac a R si, d 
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Examination of a patient with a dermal ulcer over the coccyx reveals a wound exposing the deep fascia. 
There is no necrotic tissue, exudate is minimal, and the borders of the ulcer are diffusely covered with 
granulation tissue. Previous treatment has included wet-to-dry dressings with normal saline. What is the 
BEST choice for intervention? 


Choices: 

1. Hydrogel dressings and whirlpool immersion. 
2. Continuation of the same treatment. 

3. Wound irrigation with pressures below 15 psi. 
4. Calcium alginate dressings. 
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Teaching Points 


Correct Answer: 3 


low-pressure wound irrigation helps to decrease colonization and prevent infection 


incorrect Choices: 
wet-to-dry ad side iio a tissue. There is no necrotic tissue. Calcium alginate is used in 
the presence OF heavy ates, which 1s not the case here. Hydrogel would be best because it is nonadher- 


ds moist, and protects lati 
ent, keeps woun p granulation buds; however, whirlpool immersion is no rain- 
dicated for all wound management. : eek, 


e of Reasoning: Inductive 


One must utilize clinical judgment and knowledge of wound care approaches to determine the best inter- 
vention approach for this patient, which requires inductive reasoning skill. For this patient, wound irriga- 
tion with pressures below 15 psi is most appropriate for the type of wound described. If this question was 
nswered incorrectly, review information on wound care procedures for this type of wound. 


Musculoskeletal | Evaluation, Diagnosis 


a 


Based on the spinal defect shown in the diagram, what lumbar spinal motion should be avoided? 


Choices: 

l. Rotation. 

2. Extension. 

3. Lateral flexion. 
4. Flexion. 


Teaching Points 


Correct Answer: 2 

With spondylolisthesis, there is typi 
€cause of the anterior shearing forces 

and gravity, spinal extension positions $ 


i i vertebra on the vertebra below. 
cane anergy a is the wedge shape of the vertebra 


acting at the vertebra caused 
hould be avoided. 


te and will not cause any 


Incorr 
ect Choices: 5 to separa 
i structure 
on will cause the bony 


€xion, rotation, and lateral flexi 
i S. 
“gative compressive loads to the damaged structurs 
; is in order to deter- 
Type of Reasoning: Analytical ‘cture and determine the diagnos!® akici the precise 
ne m : displayed in the pi’. alytical reasoning skill, in f 
.- Must analyze the spinal defect &Isp ed. This requires analytic ing the appropriate management of 
fe intervention approaches for spondylolisthesis. 
refer to 


fan ; termi rst, 
this Os of the spinal defect must be dé incorrect 
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System Interactions | Evaluation, Diagnosis 


An elderly patient is being seen at home following a recent hapit AEST ne Poa clea 
tions during the hospitalization included oxygen via a nasal cannula, a piss se tas a mepi of 
a Foley catheter for 4 days. During the initial PT evaluation, the therapis K PE i nt is not 
responding appropriately to commands and appears to be withdrawn an ae pe erapist docu. 
ments the following vital signs at rest: heart rate = 110, blood pressure = 90/ , ee Be ra ae = 101° and 
O, saturation = 96%, What is the most likely explanation for these findings in this patient? 


Choices: 

1. Cerebrovascular accident. 
2. Urinary tract infection. 

3. Myocardial infarction. 

4. Pulmonary embolism. 


Teaching Points 


Correct Answer: 2 


This patient is showing signs of a urinary tract infection (UTI). She had a prolonged catheterization while in 
the hospital, which could have caused bacteria to enter her bladder, leading to the UTI. In elderly patients, 
UTIs are common and can cause altered mental status and sudden behavior changes. Additional signs can 
include the presence of a low-grade fever, elevated heart rate, and a drop in blood pressure (often associated 
with dehydration). 

Incorrect Choices: 


Classic signs of a cerebrovascular accident (CVA) or stroke include numbness or weakness one side of the 
body, confusion with trouble speaking or difficulty understanding speech, vision changes, dizziness, loss of 
balance, or lack of coordination. Based on the findings described in this scenario, it is unlikely that the pa- 
tient is experiencing a CVA. A myocardial infarction (MI) is also unlikely. Typical signs of a MI include chest 
pain, shortness of breath, sweating, lightheadedness, and/or dizziness. Signs of a pulmonary embolism (PE) 
include irregular heartbeat, anxiety, tachypnea, sweating, and stabbing pain in the chest. The patient in this 
question did not exhibit these characteristic signs. Additionally, the O, saturation of 96% in this scenario is 
within normal limits (295%). It may be lower than normal in the patient suffering from a PE and MI. 


Type of Reasoning: Analytical 
For this question, the test-taker must analyze the presenting symptoms in order to determine the most 
likely diagnosis for the patient. This requires analytical reasoning skill, where pieces of information are 


considered for their value in order to draw reasonable conclusions. For this case, a urinary tract infection 


is the most likely explanation for the symptoms. If answered incorrectly, review signs and symptoms of 4 
UTI, especially in the elderly. 


Neuromuscular | Evaluation, Diagnosis 


A patient presents with rapidly progressive symmetrical weakness, hyporeflexia 
the distal lower extremity muscles but now has ascended to include proximal 

muscles. The motor segments of the lower cranial nerves are also showing impairment. The patient com™ 
plains of abnormal sensations of tingling and burning of the affected extremities Consciousness cognitio 
and communication are all normal. These signs and symptoms are characteristic of what diagnosis? 


and atrophy that started in 
trunk and upper extremity 
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oitte». - 
Owultiple arr 
2, Guillain-Barré syncrome, 
' amyotrophic lateral sclerosis. 


4 Post-polio syndrome. 


Teaching Points 


Correct Answer: 2 
These signs and symptoms are characteristic of G 
results in acute and rapid demyelination of peri 


See Table 3-25 for additional details on the differential d; 
include Guillain-Barré Syndrome. rential diagnosis of various neuromuscular disorders, to 


Incorrect Choices: 


In almost all cases, patients with ALS show features of both UMN and lower motor neuron (LMN) dys- 
function. Post-polio syndrome is an LMN syndrome that does not present with sensory paresthesias and is 
typically asymmetrical. MS will present with UMN signs: spasticity and hyperreflexia. 


Type of Reasoning: Analytical 

This question provides the symptoms, and the test-taker must determine what the symptoms most likely 
indicate. This requires analytical reasoning skill, in which one evaluates the exact meaning of the symp- 
toms presented to arrive at the correct conclusion. If this question was answered incorrectly, review infor- 
mation on symptoms of Guillain-Barré syndrome. 


o° 


Cardiovascular/Pulmonary | Interventions = 


What are the expected adverse effects of the Valsalva maneuver for a patient 2 days after a triple coronary 


artery bypass graft? 


Choices: sible 
1. Slowing of pulse and increased venous pressure are poe 

2. The decreased return of blood to the heart can lead i wits edema. 
3. Heart rate (HR) and blood pressure are likely to be elevaten'- 

4. A cholinergic or vagal response can Occur. 


Teaching Points 


i closed. It 

j lottis, nose, and mouth 

Rei el haa return of blood to the heart, 
eaten | daily activities (breath holding, 


ing norma : 
eae disease. On relaxation, blood rushes to 


arrest. 


Correct Answer: 1 
The Valsalva maneuver results from forcible exhalatlo 


i wing O 
increases intrathoracic pressures and a ne 2 eeu 
and increased venous pressure. Although aie) ardiovascu 


straining), they can be dangerous resulting in cardiac 

e heart and can overload the cardiac system, ps 

etic nervous system (1's 

Incorrect Choices: onse is the result of parasympa entricull conduction. Pit- 
= ae elevated. A cholinergic OF vagal resp gus nerve over HR an 

_ ulation providing inhibitory COn 

“ng edema is caused by long-term factors 
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Type of Reasoning: Evaluative 

The test-taker must determine the value and believability of the reasons presented to AVOID the Valsalva 
maneuver, which encourages evaluative reasoning skill. Having knowledge of the Valsalva maneuver and 
its effects on HR and venous pressure is important for arriving at the correct conclusion for this question, 
If this question was answered incorrectly, review information on the Valsalva maneuver. 


Cardiovascular/Pulmonary | Evaluation, Diagnosis 


A patient experiences color changes in the skin during position changes of the foot. During elevation, pal- 
lor develops. When the limb is then positioned in the seated hanging position, hyperemia develops. What 
do these changes indicate? 


Choices: 

1. Lymphedema. 

2. Arterial insufficiency. 

3. Deep vein thrombophlebitis. 
4. Chronic venous insufficiency. 


Teaching Points 


Correct Answer: 2 

Arterial insufficiency can be determined by skin color changes during position changes of the foot 
(termed rubor of dependency test). See Table 4-14 for a comparison of chronic arterial vs. chronic venous 
insufficiency. 


Incorrect Choices: 

Chronic venous insufficiency can be determined by the history, presence of aching calf pain with pro- 
longed standing, a percussion test in standing, or Trendelenburg’s test (retrograde filling test). With 
chronic venous insufficiency, skin will be dark and cyanotic. Acute deep vein thrombophlebitis (DVT) 
can be evident with aching calf pain, edema, and muscle tenderness. Lymphedema is evident with visual 
inspection (i.e., swelling, decreased ROM) and volumetric measurements. 


Type of Reasoning: Inferential 

One must infer the exact meaning of the symptoms presented and then draw conclusions about what the 
diagnosis may be. Questions that inquire about a possible diagnosis for symptoms presented encourage 
inferential reasoning skill. If this question was answered incorrectly, refer to information on arterial insult- 
ficiency of the lower extremity. 


© 


Neuromuscular | Examination 

A patient sustained a left anterior cerebral artery stroke 7 days ago and is experiencing difficulties with bed 
mobility, sit-to-stand transfers, and balance (sitting and standing). Which of the following examinatio® 
items is BEST to assess and serve as an outcome measure for this patient's current impairments and act! 
limitations? 


3» 


‘he Mini-B 
funk [Im 


Scant Scale (BBS). 
perg Assessment Scale for Stroke Patients (PASS). 


EST (Balance Evaluation System Test). 
pairment Scale. 


Correct 


The PASS 
standing, 
the floor). It is a reliable and valid tool to assess pati 


Answer: 2 
examines the ability to maintain postural 


an 


phases (<90 days). 


Incorrect Choices: 
The BBS has strong psychometric properties and measures various domains of balance but does not 


examine bed mobility. The Mini-BEST does not assess sitting balance or bed mobility. The trunk impair- 


ment scale is specifically designed to only assess static and dynamic sitting balance. Please see Box 3-1 and 


Table 3-13 for additional information. 


Type of Reasoning: Inductive 
This question requires the test-taker to utilize clinical judgment to determine the best examination item to 
assess and serve as an outcome measure for the patient. This necessitates inductive reasoning skill. For this 
scenario, the best examination item is the Postural Assessment Scale for Stroke Patients. If answered incor- 


rectly, review information on CVA assessment, especially the Postural Assessment Scale for Stroke Patients. 


4 
. 


à 
a 
~ 


During an examination, a patient complains of right upper quadrant pain 


‘i , ' : ie epee E Nr Ee 
pigs x, R z sae iP res seers É (asap! ten ie sameness 
Gastrointestinal | Examina Ce! 6 eE Ni) | 
Doi ET R, E LA } 4 aaah eich Bae 
ae Sy ote aa) Epa pee 
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alignment and support during static sitting, static 


d various functional tasks (bed mobility, supine to sit, sit-to-stand, picking up an object from 
ents recovering from stroke in the acute and sub-acute 


VEE a eae 
A AU 
Ma Sioa at 


and tenderness. The PT percusses 


over the costal margin at the point where the lateral border of the rectus muscle intersects with the costal 
margin. The patient complains of acute pain and stops inspiratory effort. What does this patient's response 


indicate? 


2 Cholecystitis. 
irritation of the psoas muscle by an inflamed appendix. 
- Peritoneal inflammation. 


Teaching Points 


Correct Answer: 2 
“rcussion f reveals a sharp i ; 
or costovertebral tenderness that areal ‘tis. 


inspiratory 


aema Choices: 


appendix results in pain in the right lower quat (referred rebound tenderness). A hernia pro- 


a 


Pain on 


dae’ Sign) or right lower quadrant pain on quick wi 


bulge in the abdominal wall (ventral hernias 
Coughing or with light percussion. 


th 


ncrease in tenderness with a sudden stop in 


effort is a positive Murphy's sign and is indicative 


drant during left-sided pressure (positive Rov- 


). Peritoneal inflammation presents with abdominal 
tenderness is also present. 


Exam C 
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Examination C 


Type of Reasoning: Inferential a . 
tions for per 
In order to arrive at a correct conclusion, one must have knowledge of the indica percussion of 


ill, i j ws conclusi 
the costovertebral angle. This requires inferential reasoning skill, in eae Ta Ji jag aa based 
upon evidence and facts. In this situation, percussion is indicated to reve cystitis. question 


was answered incorrectly, review indications for Murphy’s percussion. 


Genitourinary | Examination 


An elderly woman is experiencing incontinence and is referred for physical therapy. Her history iS an impor- 
tant part of the physical therapist's examination. What question should the therapist ask to differentiate/diag- 


nose stress urinary incontinence from urge urinary incontinence, using a time frame of the last 3 months? 


Choices: 

1. Did you experience a sudden urge and leak urine while hurrying to the toilet? 
2. Did you leak urine during sleep? 

3. Did you leak urine when sneezing or coughing? 

4. Did you leak urine while sitting in a chair? 


Teaching Points 


Correct Answer: 3 
Stress urinary incontinence is an involuntary loss of bladder control. It occurs during sneezing, coughing 
laughing, or physical activity. 


Incorrect Choices: 

Urge incontinence occurs when individuals experience a sudden, compelling need to urinate and the 
bladder contracts, spilling urine before reaching the bathroom. It is a leading cause of falls while rush- 
ing to the bathroom. Some women can have both stress and urge incontinence (mixed incontinence), 
so it is important to include questions for both types when taking the history. Urinary tract infections, 
some medical conditions (e.g., diabetes, Parkinson's), and certain medications can cause incontinence. 
This can result in leakage of urine at rest (sitting in a chair or rarely at night). The 3 Incontinence Ques- 
tions (3IQ) is a simple, quick, noninvasive test for diagnosing and classifying stress, urge, or mixed 
incontinence. 


Type of Reasoning: Inductive 

This question requires the test-taker to have knowledge of the differences between stress urinary incont- 
nence and urge urinary incontinence in order to arrive at a correct conclusion. This necessitates clinical 
judgment as well as weighing the value of the questions that help diagnose and differentiate these types 
of incontinence, which is an inductive reasoning skill. For this case, asking, “Did you leak urine when 
sneezing or coughing?” will best differentiate between the two types of incontinence. If answered incor- 
rectly, review information on urinary incontinence. 


Examination C 931 


em | Equipment, Devices 


at with left hemiplegia due to a stroke uses a solid a | 
ati ent wi ved to hyperextend his knee during midets nkle AFO to ambulate. When ambulating, the 


PT nce. Which bin 4 
oat ‘hig gait deviation? of the following interventions would 
dect“ 


ee of a heel lift in the left shoe. 


‘ ichtening the calf strap on the AFO. 
2. noe asing the length of the footplate on the AFO, 
= adding an external lateral post to the AFO, 


teaching Points 


Correct Answer: 1 


placing a heel lift in the left shoe will delay forefoot loading and allow the tibia to progress farther for- 
ward, thus increasing flexion at the knee by anteriorly tilting the tibia. 


Incorrect Choices: 


Tightening the calf strap will not allow forward movement of the tibia and will increase the extension mo- 
ment at the knee. Increasing the length of the footplate increases the knee extension moment by increas- 
ing the lever arm that controls the forward movement of the tibia. Adding a lateral post will affect the 
frontal plane motion rather than the sagittal plane motion. 


Type of Reasoning: Inductive 


This question requires one to draw from knowledge of gait intervention strategies in order to arrive at a 
correct conclusion. This requires clinical judgment, which is an inductive reasoning skill. For this case, the 
therapist should insert a heel lift in the left shoe to decrease the gait deviation. Review gait intervention 
guidelines, especially for patients with hemiplegia and knee hyperextension, if answered incorrectly. 


3 


Musculoskeletal | Interventions 


A patient has limited right rotation caused by left thoracic facet joint capsular tightness at T6-7. What arthrokinematic 
glide would MOST effectively improve right rotation in sitting? 


Choices: 


l. Superior and anterior glide on the right T7 transverse process. 
Superior and anterior glide on the left T7 transverse process. 
Superior and anterior glide on the right T6 transverse process. 
°UPerior and anterior glide on the left T6 transverse process. 


Teaching Points 


me oe i d ch th | 
n cause the left thoracic facet joint capsule is restricting movement, motion that would stret " a 
Ould facilitate improved right rotation. With right rotation, the left superior facets Ppa upwar ( ion 

€ joint and stretching the capsule) and the right facets move downward (closing the joint and putting 


e 
capsule on relative slack). 


932 Examination C 


Incorrect Choices: 
Providing a superior and anterior glide on the right T6 transverse process would improve left rotation, Pro. 


viding a superior and anterior glide on the left T7 transverse process would improve right rotation at T7-~8. 
Providing a superior and anterior glide on the right T7 transverse process would improve left rotation 


between T7 and T8. 


Type of Reasoning: Inductive 
One must utilize clinical judgment to determine the MOST effective intervention approach for facili- 


tating improved right rotation. In order to arrive at the correct conclusion, the test-taker must have a 


thorough understanding of normal facet joint capsule motion with rotation. For this patient, a superior 
and anterior glide to the left T6 transverse process will MOST effectively stretch the joint capsule and 


improve right rotation. 


Musculoskeletal | Examination 


A patient is seen in a physical therapy clinic after sustaining a knee injury earlier in the same day. The pa- 
tient describes a pivoting mechanism of injury with the foot planted. On examination the therapist notes 
significant (3+) knee joint effusion. What would be the expected resting position of the patient's knee at 


the time of examination? 


Choices: 

1. 90° of flexion. 

2. 25° of flexion. 

3. Full extension. 

4. 10° of hyperextension. 


Teaching Points 


Correct Answer: 2 
Twenty-five degrees of flexion is the resting or loose-packed position of the tibiofemoral joint. This is the 


position where the joint capsule and other soft tissue structures are in the most relaxed position. The rest- 
ing position can accommodate maximal joint volume, which is required in this case due to the significant 
effusion. See Table 2-2 for a review of resting and close-packed positions of peripheral joints. 


Incorrect Choices: 
It is unlikely that the patient would be able to move the knee into any of the other positions given the 


maximal effusion of the joint. That is, none of the other position options would be able to accommodate 
the 3+ effusion. Full extension is the close-packed position of the tibiofemoral joint, which is where the 


capsule and other soft tissue structures are maximally tensed. 


Type of Reasoning: Inferential 
For this question, the test-taker must infer what is likely to be true of a clinical situation based on the 


provided symptoms. Specifically, one must determine the expected resting position of the patient's knee. 
This requires inferential reasoning skill. For this case, the expected resting position is 25° of flexion. If 
answered incorrectly, review joint effusion information, and loose-packed joint positions, especially for 


the knee. 


OO CNC 
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N onsystem | Professional Responsibilities 


Aph put is guarded well by the therapist and i 


ospital setti ‘ 
incurs i ng. The 
ae the therapist should do? no injury Which of the Olena i rts 
ements reflects 
choices: 
Document the occurrence as a part of the risk Management 
J pocument this sentinel event to The Joint Commission program. 
3, Omit the incidence from the medical record as there rag n 


o negligence, 


4, Report the occurrence to the Occupational Health and Safety Administration (OSHA) since i 
since It was a 


facility problem. 


Teaching Points 


Correct Answer: 1 


A comprehensive risk management program monitors 


occurrences related to pati 
intention of preventing future safety risk. This is not a patient and staff risk for the 


punitive process. 
Incorrect Choices: 


Asentinel event is defined by the Joint Commission as an incident that reaches the patient and causes 
harm. As this patient did not incur harm it was not a sentinel event. As there was no injury to the patient 
there was no negligence, but the occurrence and the patient response are important to record in the medi- 


cal record. Omission could put the facility at risk for future litigation. OSHA is not a reporting agency for 
patient incidences. 


Type of Reasoning: Evaluative 

This question challenges the test-taker to be familiar with risk management processes as well as the 
variety of agencies involved in regulation and accreditation of hospital organization. They are further 
challenged to apply this knowledge to a patient incidence scenario, which requires evaluative reason- 
ing skill to determine a best course of action. For this case, the therapist should document the oc- 
currence as a part of the risk management program. If answered incorrectly, review risk management 
program guidelines. 


Q 


Lymphatic | Interventions _ oe en eee ae 


for a patient recently diagnosed with secondary 


A therapist is beginning manual lymphatic drainage rey mastectomy. What is the BEST choice ior initial 


lymphedema in the left upper extremity following a ra 
andaging of the limb? 


Choices p 


: A ng-stretch compression wrap (Ace wrap). 

' -stom-made low-elastic garment. 

` auze WT ap. 

“Short-stretch compression wrap (Comprilan®). 
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Teaching Points 


Correct Answer: 4 This means it has enough 
a low resting pressure and high working pressure. 1NIs S enough pres. 
A short-stretch wrap has 8P the activity of the lymphangion (contractile unit of the 


sure to enhance lymphatic return at rest, improve Ts 
lymphatic system), and facilitate increased return during muscle pumping activities. See pp. 274-275 for 
review of bandages and principles of manual lymphatic drainage. 


Incorrect Choices: | 
Long-stretch wraps have high resting pressures and low working pressure. The problem with long-stretch 
wraps (Ace wraps) is they can become like a tourniquet at rest and do not provide enough support dur- 

ing activities. Custom-made, low-elastic garments are not ordered until the limb reduction has reached a 
plateau, which may take 4-6 months. Gauze wraps provide no support. 


Type of Reasoning: Deductive 
This question requires the test-taker to recall guidelines for lymphedema management In order to arrive 
at a correct conclusion. This is factual information, which is a deductive reasoning skill. For this scenario, 


short-stretch compression wrap is required. Refer to manual lymphatic drainage guidelines if answered 


incorrectly. 


Neuromuscular | Evaluation, Diagnosis 


An elderly individual was found unconscious at home and was hospitalized with a diagnosis of cerebro- 

vascular accident (CVA). Examination by the PT reveals normal sensation and movement on the right side 
of the body with impaired sensation (touch, pressure, proprioception) and paralysis on the left side of the 
body. The left side of the lower face and trunk are similarly impaired. What is the MOST likely location of 


the CVA? 


Choices: 

1. Left parietal lobe. 

2. Right parietal lobe. 

3. Left side of brain stem. 
4. Spinal cord. 


Teaching Points 


Correct Answer: 2 
This patient demonstrates involvement of the long tract 

s (sensory and motor) indicati involvement 
of the contralateral cerebral cortex, parietal lobe. X r) indicative of invo 


Incorrect Choices: 

Tracts CTOSS in the medulla so it is the right brain that is involved, not the left. The involvement of the fac? 
indicates a lesion above the level of the midbrain. A lesion in the spinal cord would not affect the face. 

A lesion in the brain stem would produce facial signs contralateral to the limb signs 


Type of Reasoning: Analytical 
The test-taker must determine the precise location of the lesion oi jons 
e lesion given the sympto esented. Question 
that require one to draw conclusions based on symptoms often e E easel skill. For 
this patient, the symptoms indicate right parietal lobe damage, which should be reviewed if this questio” 


was answered incorrectly. 


© 
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Neuromuscular | Evaluation, Diagnosis 


qhe loss of sensory function in peripheral pol 


yneuropathy i 
with large fiber damage, what is the typical p Pa) is often amon 


attern of the sensory logs? Bthe fit noticeable symptoms 


ices: 
aa odynia of the feet accompanied by pronounced dors 
>. pandlike dysesthesias and paresthesias in the hips and 
3, Paresthesias affecting primarily the proximal limb se 
4 stocking and glove loss of monofilament and positi 


iflexor weakness, 
thighs. 

gments and trunk. 
on sense, 


Teaching Points 


Correct Answer: 4 


symmetrical involvement of sensory fibers, progressing from distal to proximal, is the hallmark of 
polyneuropathy. It is termed “stocking-and-glove distribution” and is the result of the dying back of all 
peripheral nerves from distal to proximal. Sensory symptoms include decreased sensation and pain, pares- 
thesias, and dysesthesias (abnormal sensations such as numbness, tingling, or prickling). Specifically, this 
question states there is a loss of large fiber function, which is consistent with impaired proprioception, 


vibration, and discriminant touch (monofilament). See Tables 3-3 and 3-25 for additional information on 
sensory testing and differential diagnosis of polyneuropathy. 


Incorrect Choices: 


Proximal involvement (hips) can occur, but only after long-standing disease and distal involvement first. 
Involvement of the trunk is not typical. Allodynia refers to the perception of an ordinarily painless stimu- 
lus as painful and is not characteristic of polyneuropathy. 


Type of Reasoning: Inferential 


This question requires one to determine the likely symptoms for polyneuropathy. This ee ae a 
to make inferences about the nature of polyneuropathy, which is an inferential See x A ci 
knowledge of neuropathology, the test-taker should determine that polyneuropathy Chara y 
appears as a stocking-and-glove distribution of the hands and feet. 


"h. 


Cardiovascular/Pulmonary | Interventions — — 
Th f 10 patients. One of the patients is being monitored 


e PT is supervising a phase II cardiac rehabilitation class O ie bea criterion for terminating thia exercise 
a “metry and is exhibiting signs of distress. Which change wo 
šession? 


ere ato) e 
ati A 54a el 
cy 


vhoices: 


2 Laa ease in systolic BP to 150 and diastolic BP to 90. 
; segment depression, upsloping. 
4 ~“cond-degree atrioventricular (AV) heart block. 


'ncrease in HR 20 beats/minute above resting: 


936 


Examination C 


Teaching Points 


Correct Answer: 3 : 
Criteria for reducing exercise intensity or termination according to the American College of Sports 


Medicine include (1) onset of angina and other symptoms of exertional intolerance; (2) systolic BP 
2240 mmHg, diastolic BP 2110 mmHg; (3) >1-mm ST segment depression, horizontal or downsloping: 
(4) increased frequency of ventricular arrhythmias; and (5) second-degree or third-degree AV block or 


other significant electrocardiogram (ECG) disturbances. 


Incorrect Choices: 
The other findings do not fall within the criteria listed. HR is expected to rise proportionally to workload 


intensity unless the patient is on beta-blockers. The rise in BP is not significant enough to stop exercise. 
1-mm ST segment depression that is isoelectric or within 1 mm is within normal limits. 


Type of Reasoning: Analytical 

One must determine which symptoms warrant termination of the treatment session and which symptoms 
merely require monitoring. Through analytical reasoning, the person must interpret the symptoms present- 
ed and determine their significance. For this patient, second-degree AV heart block warrants termination 
of the treatment session. If this question was answered incorrectly, review cardiac rehabilitation guidelines 


for terminating exercise. 


2 


Cardiovascular/Pulmonary | Interventions 


A patient presents with maximal claudication (grade 4) that is evident when walking distances greater than 
200 feet. The patient also exhibits muscle fatigue and cramping of both calf muscles. Upon examination, 
the PT finds the skin is pale and shiny with some trophic nail changes. What is the BEST choice for this 


patient's initial exercise program? 


Choices: 
1. Avoid any exercise stress until the patient has been on calcium channel blockers for at least 2 weeks. 


2. Utilize an interval walking program of moderate intensity. 
3. Utilize non-weight-bearing exercises such as cycle ergometry. 
4. Utilize a continuous walking program of moderate intensity for 10-minute bouts. 


Teaching Points 


Correct Answer: 2 
The patient is experiencing classic signs of peripheral artery disease (PAD). Rehabilitation guidelines for 


PAD include using interval training of moderate intensity, 30-60 min/day, 3~5 days/week. The patient iS 
instructed to walk until intense pain is experienced (grade 3) and then rest until ischemic pain subsides 
before resuming exercise (ACSM Guidelines for Exercise Testing and Prescription, 10th ed., 2017). 


Incorrect Choices: 
Continuous exercise with persistent pain are contraindicated. Calcium channel blockers may be used in 


vasospastic disease; exercise is not contraindicated. A cycle ergometry program is less desirable than a 
walking program (treadmill or track) to reduce claudication. 


Type of Reasoning: Inductive 
One must utilize clinical judgment to determine the BEST choice for intervention, which is an inductive rea- 


soning skill. The test-taker must understand what the symptoms are indicative of in order to arrive at the © 
conclusion. If this question was answered incorrectly, refer to information on exercise for patients with PAD. 
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P 


integumentary | Interventions 


w 


A patient is hospitalized with diabetes and a large stage II 


„tient has been non-weight-bearing for the past 2 weeks 
for this patient's initial intervention? 


plantar ulcer located over the right heel. The 
as a result of the ulcer. What is the BEST choice 


Choices: | 7 
1. Wash the foot and apply skin lubricants followed by a transparent fil 

9, Clean and bandage with a sterile gauze dressing. P m dressing. 
3, Refer the patient for a surgical consult. 


4. Clean and debride the wound and apply a hydrogel dressing. 


Teaching Points 


Correct Answer: 4 

A stage II ulcer (deep ulcer) involves a partial-thickness skin loss with involvement of epidermis, dermis, 
or both; it is reversible. Intervention should be directed toward improving perfusion and relieving local- 
ized pressure. The wound should be cleaned with an antimicrobial agent, debrided of necrotic tissue, and 
covered with a sterile dressing. Hydrogel dressings maintain moisture in the wound bed, soften necrotic 
tissue, and support autolytic debridement. Pressure relief is also an important consideration. Techniques 
of protective foot care should be taught. 


Incorrect Choices: 
Application of a dry, sterile gauze dressing is contraindicated, as is the application of skin lubricants. A 
stage II ulcer has the potential to heal; a surgical consult is not needed at this time. 


Type of Reasoning: Inductive 

One must utilize clinical judgment and knowledge of 
intervention approach for this patient, which requires in 
and debriding of the wound with application of a hydrogel 
wound described. If this question was answered incorrectly, 
dures for stage II plantar ulcers. 


wound care approaches to determine the BEST 
ductive reasoning skill. For this patient, cleaning 
dressing is most appropriate for the type of 
review information on wound care proce- 


ee i F POE EEE E i aya ae Sa oy as Se thin 2 = >. “ - =r 5 S 7 - 
Non eoo anae 
; 3 ‘NSystem i | E q u ipment, De i ‘ R m F d O A is 2 cian z "rap ° 
ee fracture that was treated with cast- 


A Patient į : sustaining 4 scaphoid 
ing wees ‘ferred to physical therapy 6 diene rr likely required to we 


è Which of the following splints is the patien 


ar outside of rehabilitation? 


Choices, 


Vi ! 
2, hi cock-up splint. 
3. Dor ‘Pica splint. 
4. p, SA Wrist splint. 
tng hand splint. 
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Teaching Points 


Correct Answer: 2 

A thumb spica splint is indicated for radial hand and 
thumb ulnar collateral ligament sprain) or overuse con 
tis, de Quervain’s tenosynovitis). 


wrist injuries (€.g., scaphoid or lunate fractures, 
ditions (e.g., catpometacarpal thumb osteoarthri- 


Incorrect Choices: 

Volar and dorsal wrist splints provide support to the fingers, hand, wrist, and 
treat various neuromusculoskeletal conditions. A resting hand splint maintain 
functional position during recovery from paralysis or burn injuries. Although all three of these braces have 


various benefits, they do not stabilize the radial carpals and wrist. 


and forearm and are used to 
s the hand and fingers in a 


Type of Reasoning: Inferential 

For this question, one must recall splinting guidelines for scaphoid fractures, then infer what is likely to be 
true for this patient post-casting. This necessitates inferential reasoning skill. For this scenario, the patient 
is most likely required to wear a thumb spica splint. If answered incorrectly, review treatment approaches 


for scaphoid fractures, especially splinting information. 


Ə 


Nonsystem | Safety and Protection 


A patient who is participating in a cardiac rehabilitation program suddenly collapses and falls to the floor. 
The PT is the lone rescuer on site. The therapist checks for a response and finds the patient unresponsive. 
After activating the emergency response system (phone 911), what is the BEST action for the therapist to 


take? 


Choices: 
1. Use the automated external defibrillator (AED) to shock the patient after 3 minutes of cardiopulmonary 


resuscitation (CPR). 
2. Begin CPR and attach and use the AED as soon as possible. 


3. Give 100 chest compressions per minute. 
4. Give two rescue breaths followed by 15 chest compressions, repeating the cycle for at least 2 minutes. 


Teaching Points 


Correct Answer: 2 

Guidelines from the American Heart Association (2018) concerning Basic Life Support and CPR specify 
that the first responder call 911 for unresponsive adults, get an AED (if available), and return to the victim 
to provide CPR and defibrillation, if needed. Trained HCPs can use ventilations (1 breath every 8 seconds 
with chest compressions (at least 100/minute). 


Incorrect Choices: 

The responder should use the AED as soon as possible after beginning CPR, and not wait 3 minutes. The 
compression rate for adult CPR is about 100/minute with a recommended compression-to-ventilation 
ratio of 30:2. The old ratio was 15:2. Untrained rescuers should use compressions only. 


Type of Reasoning: Deductive 

This question requires one to recall the proper and current Basic Life Support for health care provider 
guidelines. Questions that ask one to recall knowledge of protocols and guidelines necessitate deduct! 
reasoning skill. If this question was answered incorrectly, refer to current guidelines for CPR. 


OO O 
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musculoskeletal | Evaluation, Diagnosis 


ent who was casted for 3 weeks after a grade III right anki 


< 


bility exercises, Exam €s ; 
y for mobility clses Examination shows a logs of 19° Pan has been referred to physical 
difficult for the patient? < dorsiflexion. Which activit will be tf 
‘ y € the 


A pati 
therap 
MOST 


Choices: 
1, Ambulating over rough surfaces, 


i: Descending stairs. 
3, Ambulating barefoot. 
4. Descending a ramp. 


Teaching Points 


Correct Answer: 2 


Loss of dorsiflexion will make descending stairs most difficult because th ; 
i : e anki i 
dorsiflexion during the single-limb support phase of descent. SATENE RATE Aer 


Incorrect Choices: 
Although the activity may be changed, full range in dorsiflexion is not needed for the other choices. 


Type of Reasoning; Inductive 

The test-taker must analyze all of the activities and then utilize clinical judgment to determine which 
activity requires the most ankle dorsiflexion range. This requires inductive reasoning skill, in which clini- 
cal judgment is paramount to finding the correct solution. For this patient, descending stairs would be 
MOST difficult because full-range dorsiflexion is required to complete the task successfully. 
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Nonsystem | Safety and Protection — Se ESE EDE 


EE a | 


an outstretched hand, now complaining of left 


An elderly patient th fter a fall onto 
; presents to therapy a i ; in. The patient has difficulty 
wrist pain. The patient states medications are Aricept, Lasix, and warfarin. The pa 


inati wrist the therapist 
describing the exact incident and is withdrawn and distant. ea enad OMR pain into à 
notes multiple contusions along the left wrist and forearm, as we 


2 
“xlension. What is the therapist's next step in the process: 


Choice ct 
S: j ; ‘ble elder abuse/neglect. 
l. Halt the examination and call protective services to discuss poss! 


ate treatment to modulate pain. ry 
fer the patient to an orthopedic physician. 
~°nUnue with the examination. 


Teaching Points 


Alzheimer s-tyPe 
ch is a common medication f onl explain the w ni k 
rui r $ . ë | itua oO 
tterns of o investigate the living si 


Correct Answer: 4 


Thee 3 

y on Aricept, à a 

hang ww” Which is a blood thinner that can inai still important t priate would be to next 

Of th appearance and the demeanor of the pauer ination. Most appro ively to differentiate 
e 


Poise but to continue with the OF ad stand if extension 1S 
betwee © help you in your thinking sees tissue involvement. 


N a contractile versus noncont 
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Examination C 


Incorrect Choices: ESPE E. ae 
There are mitigating factors that make a conclusion of elder abuse ine ure. F Nites eran too 
soon leaves some gaps in obtaining vital information for treatment planning. e, there is little 

justification to refer this patient to an orthopedic physician. 


Type of Reasoning: Evaluative ce 
For this question, one must determine the next course of action, based on weighing eae about the 
patient's clinical symptoms and medications used. This necessitates evaluative reasoning s : , where pieces 
of information are weighed for their significance and then used to guide toward a reasonab e conclusion. For 
this case, the therapist should continue with the examination to gather further information about the patient's 
condition. If answered incorrectly, review medication information for Aricept and warfarin and their effects, 


© 


Musculoskeletal | Interventions 


An adult recreational runner is referred to physical therapy with a diagnosis of Achilles’ tendinopathy. The 

patient reports initial pain when running that resolves after a half-mile, but then returns a few hours after the 
run is complete. The insertion of the tendon is tender to palpation and the patient's pain is reproduced when 
performing a single leg heel raise. What is the BEST intervention to decrease pain and improve function ina 


patient with Achilles’ tendinopathy? 


Choices: 
1. Resisted eccentric exercise of the ankle dorsiflexors. 


2. Resisted eccentric exercise of the ankle plantarflexors. 


3. Stretching of the gastrocnemius and soleus. 
4, Soft tissue mobilization of the gastrocnemius and soleus. 


Teaching Points 


Correct Answer: 2 
There is strong evidence to support eccentric loading to decrease pain and increase function in patients 


with Achilles’ tendinopathy or tendonitis (see Box 2-13). The patient is likely to tolerate high eccentric 
loads in resistance training due to their low symptom severity and irritability. 


Incorrect Choices: 

There is no evidence to support or refute strengthening ankle dorsiflexors in patients with Achilles’ tendi- 
nopathy, and no impairment was described in the question stem to suggest that strengthening the musce 
group would be indicated. There is weak evidence to support stretching of the ankle plantarflexors and 
soft tissue mobilization of the gastrocnemius and soleus (expert opinion only) 


Type of Reasoning: Inductive 

One must utilize clinical judgment in order to determine a best course of action with this case. This require 
inductive reasoning skill, where clinical judgment is paramount to arriving at a correct conclusion. For is 
case, it would be best to perform resisted eccentric ankle plantarflexion. If answered incorrectly, review treat- 
ment guidelines for Achilles’ tendinopathy. 
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yromusculer | Evaluation, Diagnosis 
Ne 
, ith an acute onset of vertigo overnight, § 
jent presents % » Symptoms worsen with rapi i 
AP o n. Ifthe head is held still, symptoms subside usually within 30-60 seconds ai Tie ar i 
se of these symptoms? . 5 ikely 


oces: 
Cénie’ disease. o 
Benign paroxysmal positional vertigo (BPPV). 
; gilateral vestibular neuritis. 
4, Acoustic neuroma. 


Teaching Points 
Correct Answer: 2 


BPPV is characterized by acute onset of vertigo and is positional, related to the provoking stimulus of head 
movement. 


Incorrect Choices: 


Vestibular neuritis is an inflammation of the vestibular nerve caused by a virus and typically produces 
symptoms of dysequilibrium, nystagmus, nausea, and severe vertigo. Méniére’s disease is characterized by 
a sensation of fullness in the ears associated with abnormal fluid buildup. Additional symptoms include 


tinnitus, vertigo, nausea, and hearing loss. Acoustic neuroma (vestibular schwannoma) produces unilateral 
sensorineural hearing loss along with vestibular symptoms. 


Type of Reasoning: Analytical 


One must analyze the symptoms and make a determination of the most likely cause for these symptoms, 
which requires analytical reasoning skill. For this case, the patient's symptom's MOST LIKELY cause is 
— owing to the nature of an acute onset and being related to changing position of the head. Questions 


at inquire about a group of symptoms and whereby the test-taker must determine the diagnosis often 
uülize analytical reasoning skill. 


Q 
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~~ ©vascular/Pulmonary | Evaluation, Diagn OS es Enea 


opti has a history of coronary artery disease and COPD. Which of the following medications taken for 
has side effects that impact the cardiovascular system? 


mone the ‘Selo bronchodilator, and it is priman selective 
n cta, receptors, which are primarily found | Lan 
ts in l eptors, whi p 3 ae 
“civeardig the heart, there is an increased sympathetic Te ions 
` >ee Table 5-10 for a review of common pulmonary 
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Examination C 


Incorrect Choices; 
heart. Cromolyn sodium reduces the response 


None of the remaining choices have direct effects on the rahe reaa ah or 
of mast cells, which helps to reduce bronchoconstriction. Glucocortico! ecre ammation in the 


airway. Leukotriene inhibitors reduce bronchospasm. 


Type of Reasoning: Deductive i 
For this question, one must recall medication guidelines in order to arrive at a correct conclusion. Specifi- 
cally, the test-taker must recall which COPD medications impact the cardiovascular system, which neces. 
sitates deductive reasoning skill, In this case, a beta, agonist can impact the beta, receptors by causing 


tachycardia. If answered incorrectly, review pulmonary medications, especially beta, agonists, 


o° 


Neuromuscular | Evaluation, Diagnosis 


A patient recently treated by a physical therapist for low back pain presents on a follow-up with new onset 
imbalance, dizziness, and nausea upon getting out of bed that morning. Upon examination, the therapist 
observes that the patient has a wide-based, unsteady gait, catch-up saccades during smooth pursuit eye 
tracking, and direction changing, gaze-evoked nystagmus. What is the MOST APPROPRIATE action for the 


therapist to take? 


Choices: 
1. Perform a canalith repositioning maneuver to treat new onset vestibular symptoms. 


2. Immediately consult with the patient's primary care provider for further evaluation of new symptoms. 


3. Begin gaze stabilization exercises for new onset vestibular symptoms. 
4, Begin static balance training exercises in an environment with few visual stimuli. 


Teaching Points 


Correct Answer: 2 

A wide-based, unsteady gait, catch-up saccades during smooth pursuit eye tracking and direction chang- 
ing, gaze-evoked nystagmus are indicative of a central vestibular disorder. The rapid onset of the patient's 
symptoms and the manifestation of central vestibular signs suggest a possible stroke involving the ves- 
tibular nuclei or cerebellum and should be treated as an emergency situation. 


Incorrect Choices: 

The canalith repositioning maneuver, also known as the Epley maneuver, is performed for treatment of 
posterior canal benign paroxysmal positional vertigo. Gaze stabilization exercises and static balance train- 
ing exercises are both appropriate for patients with central vestibular disorders. However, because of the 
acute presentation of the patient's symptoms, the patient needs further medical evaluation and manage- 


ment prior to beginning any type of rehabilitation. 


Type of Reasoning: Evaluative 

For this question, the test-taker must evaluate the symptoms presented and determine their level of 
significance. Then, based on this conclusion, determine an appropriate course of action. Questions O 
this nature often necessitate evaluative reasoning skill. For this situation, the most appropriate action is 
to immediately consult with the patient's primary care provider for further evaluation of new symptoms: 
Review information on central vestibular disorders if answered incorrectly. 


a AT 
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polic/Endocrine | Evaluation, Diagnosis 


Meta 


Choices: . 
> Hyperglycemia of diabetes. 


3, Anemia. i 
4. Hyperlipidemia. 


Teaching Points 


Correct Answer: 2 


Normal fasting blood glucose for adults is <100 mg/dL. A fasting blood glucose level of 180 mg/dL is 
abnormal and indicative of hyperglycemia of diabetes (see Chapter 8). 


Incorrect Choices: 


The hematocrit and cholesterol readings are within normal limits. Hyperlipidemia (excessive level of 

lipids in the blood) and anemia (reduced circulating red blood cells [RBCs]) are not indicated. An elevated 
hematocrit could be indicative of polycythemia vera (proliferation or hyperplasia of all bone marrow cells 
with an increase of RBCs and hemoglobin concentration). 


Type of Reasoning: Analytical : 
This question requires one to determine the precise meaning of the laboratory values as it relates to a diag- 
nosis for the patient. In this situation, the patient's laboratory values indicate diabetes mellitus. Drawing 
conclusions based on a group of indicators or symptoms requires analytical reasoning skill. If this question 


was answered incorrectly, review information on blood glucose laboratory values. 


Neuromuscular | Interventions — N 

; ; - 5 5 ‘ I e 

fea) oe ring ascent, the patient is able 

“Patient recovering from a stroke is having difficulty with stait UE ei the weight up to the next stair 
9 Position the more involved foot on the step above but is unab'e 


; : `c problem? 
vel. What is the BEST exercise intervention to remediate this p 


Choices: 


LRea.: 
2 sridging holding. 


3. ding, side steps. 
4. ding Partial wall squats. 
Planti l ; 
Stade, knee flexion with hip extension. 
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Examination C 


Teaching Points 


Correct Answer: 3 

The quadriceps muscle is responsible for most of the energy 
the next level. Partial wall squats are the BEST choice to stren 
During forward continuance (corresponding to mid-stance), th 
are also active concentrically, assisting these actions. 


generation needed to transfer up stairs to 
gthen these muscles (closed-chain exercise) 
e ankle plantarflexors assist. Hip extensor 


Incorrect Choices: l 
The other choices might be good lead-up activities for gait but would not optimally strengthen the key 
muscles involved in ascending stairs. 


Type of Reasoning: Analytical 

This question requires one to analyze the described patient challenge and then determine the BEST in- 
tervention. The test-taker must determine what the cause is for the patient who has difficulty transferring 
weight to ascend stairs, which necessitates analytical reasoning. After analyzing the situation, one should 
conclude that the quadriceps muscle is weak and that partial wall squats in standing would BEST address 
this issue. 


Q 


Cardiovascular/Pulmonary | Evaluation, Diagnosis 


An elderly patient has been hospitalized and on complete bed rest for 10 days. A physical therapy referral 
requests mobilization out of bed and ambulation. The patient complains of aching in the right calf. The 
therapist's examination reveals calf tenderness with slight swelling and warmth. What is the BEST course of 
action for the therapist? 

Choices: 

1. Begin with ankle pump exercises in bed and then ambulate. 

2. Postpone ambulation and report the findings immediately. 

3. Ambulate the patient with support stockings on. 

4. Use only AROM exercises with the patient sitting at the edge of the bed. 


Teaching Points 


Correct Answer: 2 

The patient is exhibiting early signs of acute deep vein thrombophlebitis ( DVT). These findings should be 
reported immediately. See Table 4-13 for a review of clinical examination findings for DVT and the Wells 
Criteria Score. 


Incorrect Choices: 

If DVT is present, the patient will be given anticoagulation therapy. After one dose of low molecular weight 
heparin, ambulation is encouraged. Compression stockings with a pressure gradient of 30-40 mmHg can 
assist with pain and reduce the risk of post-thrombolytic syndrome. 


Type of Reasoning: Evaluative 
One must evaluate the patient's symptoms and determine the best course of action, given one's under- 
standing of the symptoms. Here, the patient's symptoms are indicative of DVT, which necessitates im- 
mediate notification and postponement of ambulation. If this question was answered incorrectly, refer t° 
information on DVT and appropriate actions. 
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ane The patient appears alert and stable duri 


20h which physical examination finding wo 
intact 


hoices: i 
1, Inability to actively rotate neck 45°, 
9, Age >40 years. 
3, Neck Disability Index score 230. 
4. weak and painful deep neck flexor muscles. 


Teaching Points 


Correct Answer: 1 


The above scenario involves application of the Canadian C-Spine Rules (see Box 2-17) in an adult patient 
with a neck injury who is alert and stable. Cervical spine x-ray series are only required for patients with a 
neck injury and who meet any of the following criteria: high risk factors such as age >65 years, dangerous 
mechanism of injury, or paresthesias in the extremities; or low-risk factors that limit safe assessment of range 
of motion; or inability to actively rotate the neck 45° to the left and right. The Canadian C-Spine Rules are 
highly sensitive and accurately RULE OUT a fracture (or the need for an x-ray) after an acute neck injury. 
Imaging is recommended if there is clinical suspicion of a fracture and if any of these criteria are met. 


Incorrect Choices: 


None of the other choices meet the Canadian C-Spine Rules or raise the index of suspicion for a possible 
fracture. 


Type of Reasoning: Deductive ; 
For this question, the test-taker must recall the Canadian C-Spine Rules to determine the ane ay, 
tion finding that would indicate a need for cervical spine radiographs. This Sd ta the SEAN piney ae 
formation, which is a deductive reasoning skill. For this case, the inability to ate rotate pe E 
indicate a need for cervical spine radiographs. Review the Canadian C-Spine Rules if answer l 


Musculoskeletal | Evaluation, Diagnosia ——— 3a 
i Ei i : 

i -or knee pain, the PT observes tha 
During aN terior P What pathology of the 
the lower 
P is co 


complains of ani 
d toeing-in position of the feet. 


d toeing-in? 


examination of an adolescent female who 
extremity shows medial femoral torsion ane z 
mmonly associated with medial femoral torsion 
2 Version. 
3, Version, 
4, Latera! internal rotation. 

xternal rotation. 
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Teaching Points 


Correct Answer: 2 | 
The pathology commonly associated with medial fem sce keniial 00 
to an increase in the antetorsion angle (>15°) between the 


oral torsion and toeing-in is hip anteversion due 
ndyles and the neck of the femur. 


Incorrect Choices: 
Excessive internal or external rotation of the hip would not 
Retroversion of the hips would cause the feet to toe-out. 


force the patient to stand with toeing-in. 


Type of Reasoning: Analytical 

This question provides the symptoms, 
alytical reasoning skill. Here, the symptoms are analyzed in O 
this patient's medial femoral torsion and toeing-in position O 
excessive hip anteversion is the cause, which should be reviewe 


and the test-taker must determine the likely cause, which requires an- 
rder to make a determination for the cause of 


f the feet. The test-taker should conclude that 
d if this question was answered incorrectly. 


Musculoskeletal | Interventions 


A patient with osteoporosis and no fractures complains of increased middle and lower back pain during 
breathing and other functional activities. What is the MOST beneficial exercise intervention for this patient? 


Choices: 

1. Trunk flexion and rotation exercises. 

2. Trunk flexion and extension exercises. 

3. Trunk extension and abdominal stabilization exercises. 
4. Trunk rotation and abdominal stabilization exercises. 


Teaching Points 


Correct Answer: 3 


It is important to strengthen from the core to the floor as well as 


; train in propriocepti e 
enhancement techniques. Trunk extension and abdominal stabil wind pion anei orang 


ization exercises are indicated. 
Incorrect Choices: 


Patients should avoid trunk flexion or rotation exerci 
3 cise because th ; $ k 4 
ture of the spine. at might result in a compression frac 


Type of Reasoning: Inferential 
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o> 


system | Safety and Protection 


year-old woman who is 3 months . 
single 22-Y° Pregnant arrives at Ae 
* enoulder and leg pain. She has a black eye and some brui a therapist's Private practice complaining 


am ' si TS 
pist practices has direct access. What is the BEST course of Wiles fort Mites The state in which the thera- 
erapist? 


Choices: : ; ; 

,. Examine the patient, and if abuse is suspected, report the findings to th 

2. Administer cryotherapy treatments as indicated by the examination ka a 
3 Direct the patient to the nearest ambulatory care ae 
4. Refuse to examine the patient and send her to th 


Ppropriate authorities. 
« 8S. 

center for physician evaluation. 

€ nearest emergency room. 


Teaching Points 


Correct Answer: 1 

According to the American P hysical Therapy Association's (APTA's) Guidelines for Recognizing and Providing 
Care for Victims of Domestic Violence, this patient falls into a category of high risk. Women between the ages 
of 17 and 28 years and women who are single, separated, or divorced or who are planning a separation or 
divorce are at high risk. Battered women usually have more than one injury. Most injuries occur in the head, 
face, neck, breasts, and abdomen. According to the American Medical Association (AMA), battered women 
represent 23% of pregnant women who seek prenatal care. The victim may not volunteer information about 
her situation, but more often than not when asked will reveal it. It is important for the PT to examine the 
patient and, if abuse is suspected, report the findings to appropriate authorities. The therapist should be 
familiar with resources available for victims of domestic violence and their own state reporting laws. 


Incorrect Choices: ! 
In most state jurisdictions, a PT may be fined or indicted for failure to report (all other choices). 


Type of Reasoning: Evaluative E cosas hee ee 
This question requires one to make a judgment call for the BEST course of action, a alice a aioe 
‘symptoms. Questions that necessitate professional judgment ın ehin ae tke tient, it is important to 
reasoning skill, in which the merits of each potentia goen. FOIS PS 


] choice are wel : sa 
i appropriate authorities. 
doa comprehensive examination and then, if abuse !s suspected, report it to the appIOp 
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Nonsystem | Therapeutic Modalities ——————————— 

cer on the p! 
the therapist ch 
dminister 10 
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the right foot. After a 


lantar surface of ty electrical stimula- 


ooses to app 


elderly patient presents with a stage Ill decubitus ul 
this case! 


tion fo, conservative interventions with limited suer toa 
OF tissue repair. What is the BEST electrical curren 


High | “frequency burst current. 
3. Medi olt monophasic pulsed current. 
4. lowa a frequency beat current. 

olt biphasic pulsed current. 
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Teaching Points 


pina Eien ‘directi t, the unidirectional cu 

Because high-volt pulsed current is a monophasic, unidirectional Sait pe mae: 
would produce a therapeutic effect at the active (treatment) electrode. ere ke hers ection, the cath- 
ode (-pole) is recommended over the wound initially to promote healing. It should be continued unless 
wound healing plateaus or degrades. Alternate polarities if wound healing plateaus. 


Incorrect Choices: 

Although some studies support other waveforms, 
rent has strong evidence to support its use (Khouri et a 
be used, but they do not have the same amount of resear 


they are limited, and high-volt pulsed monophasic cur. 
|., 2017). The other waveforms theoretically could 


ch to support their use. 


Type of Reasoning: Deductive 

One must recall the appropriate electrical stimulation parameters to treat the patient's condition, which 
requires deductive reasoning skill. One must recall the differences between currents of differing low-, medium-, 
and high-volt currents, as well as pulsed, burst, and beat current, and the therapeutic effects on wound heal- 
ing. If this question was answered incorrectly, review guidelines for electrical stimulation for wound healing. 


Q 


-Nonsystem | Therapeutic Modalities 


Intermittent traction is being used for the management of a patient with a lateral stenosis at L3-4. After 

the third visit with intermittent traction at 40% of the patient's body weight, the patient states their leg pain 
is now 50% less on a numeric pain rating scale prior to treatment. Additionally, the therapist's reexamination 
reveals quadriceps deep tendon reflexes are now asymmetrical (absent on involved side and 2+ uninvolved 
side). What is the next action the therapist should take? 


Choices: 

1. Continue with traction at the same percentage of body weight. 

2. Continue with traction, but increase the traction to 50% of body weight. 

3. Stop the traction and consult with the patient's physician. 

4. Stop the traction and begin the patient on a repeated flexion exercise regime. 


Teaching Points 


Correct Answer: 3 

Although the patient's pain is reduced, there is a clear indication the neurological compromise is worse? 
ing. Deep tendon reflexes are now asymmetrical, which indicates progression and requires immediate 
medical attention. Traction as a treatment approach should be reexamined if there are no improvements 
in the patient's condition within two to three treatments of traction or their condition worsens 


Incorrect Choices: 


There are new neurological findings indicating the condition is w i j 
; orsening (DTRs symmetrical). 
None of the other choices seek input from the patient's physician ee the Secscins of the symptoms: 


Type of Reasoning: Evaluative 


For this question, the test-taker is challenged to determine the cause for the patient’ ms and then 

determine an appropriate course of action. This requires evaluative eae ici j hose ee wel th 
options presented in order to determine which will have the best outcome Far thi S ae therapist should 
stop the traction and consult with the physician. If answered incorrectly, review aa EN guideline 


p” 


a 


omuscular | Interventions 


Choices: ean 
|, Shoulder abduction with elbow flexion. 


9, shoulder flexion with elbow extension. 
3, Shoulder horizontal adduction with elbow extension. 
4, Shoulder horizontal adduction with elbow flexion. 


Teaching Points 


Correct Answer: 2 


Obligatory hemiplegic synergies are present and should not be reinforced. Shoulder flexion with elbow 
extension is the correct choice. It is an out-of-synergy combination that reinforces individual (fractionated) 
and functional flexion of the shoulder without increased elbow flexion. In sitting, bending forward with 
elbow straight and hand touching floor is a good example of an early activity to promote this. See Table 3-8 
for additional information on abnormal synergy patterns. 


Incorrect Choices: 

Shoulder abduction with elbow flexion is part of the flexion synergy, whereas adduction with elbow exten- 
sion is part of the extension synergy. Adduction with elbow flexion is an out-of-synergy combination but 
does not strengthen muscles needed to elevate and stabilize the upper extremity: 


Type of Reasoning: Inferential me -onated movement 
One must evaluate the patient's symptoms and infer the BEST mabo e TRS ae ri pR and 
while strengthening the shoulder muscles, thereby requiring inferentia gies are discouraged 


ERT e 
current status, shoulder flexion with elbow extension Is BEST bea a ae eed cee 
using this approach. If this question was answered incorrectly, review limb syn 
Synergy movement patterns. 


"Uromuscular| Examination = ENDA 
b ee p. 3 ns 
the pupil of the eye 4. 
me ysical therapist shines a light into a patient's eye ait Leen ARG (constriction) of the 
. Which cranial nerve is directly resp 


950 Examination C 


Teaching Points 


Correct Answer: 4 f 
The pupillary reflex (constriction of the pupil) is a function of the efferent (motor) portion of the oculo- 


motor nerve (CN III). 


Incorrect Choices: 
The optic nerve (CN II) provides the sensory component of the pupillary light reflex and afferent signals 


to the brain and functions for visual acuity (interpretation of visual information). The trochlear nerve (CN 
IV) innervates the superior oblique muscles and helps to control extraocular eye movements (responsible 
for downward and lateral eye movements). The abducens nerve (CN VI) innervates the lateral rectus and 


helps to control extraocular eye movements (lateral eye movements). 


Type of Reasoning: Deductive 

This question necessitates factual recall of guidelines for testing the function of the cranial nerves in order 
to arrive at a correct conclusion. Questions of this nature often necessitate deductive reasoning skill, 
where recall of facts is used to make decisions. In this case, the description of the test performed is testing 
the motor function of the oculomotor nerve (CN III). If answered incorrectly, review guidelines for testing 


the cranial nerves, especially CN III. See Table 3-1 for Cranial Nerve Examination. 


Cardiovascular/Pulmonary | Examination 


A patient is referred for physical therapy after a graded exercise test (GXT). The physician reports the test 
was positive and had to be terminated at 7 minutes. Which of the following criteria is an absolute indica- 


tion for terminating exercise testing? 


Choices: 
1. Mild angina and dyspnea with progressive increases in the treadmill speed and grade. 


2. A hypertensive response with blood pressure of at least 170/95. 
3. ST segment depression from baseline of 3-mm horizontal or downsloping depression. 
4. ECG changes from baseline of 1-mm ST segment elevation. 


Teaching Points 


Correct Answer: 3 

A positive GXT indicates myocardial ischemia with increasing exercise intensities. The optimal test 
duration is 8-12 minutes but can be terminated if symptoms of exertional intolerance are evident. The 
American College of Sports Medicine (ACSM) indicates these include ECG changes from baseline (>2 mm 
horizontal or downsloping; ST segment depression, or >2 mm ST segment elevation). 


Incorrect Choices: 

Additional signs of exertional intolerance that indicate the test should be terminated include onset of moderate 
to severe angina (some angina is expected with increasing work), a drop in systolic BP with increasing workloa 
serious arrhythmias, signs of exertional intolerance (pallor, cyanosis, cold or clammy skin), unusual or severe 
shortness of breath (some shortness of breath is expected), CNS signs (ataxia, vertigo, PRS or gait problems, 
confusion), and a hypertensive response equal to or greater than 260/115 (a BP of 170/95 is not a reason for 
stopping the test) (ACSM Guidelines for Exercise Testing and Prescription, 10th ed., 201 7). 


Type of Reasoning: Inferential 

This question requires one to infer information based on the evidence presented. In this case, the test-taker must 
infer what a positive GXT indicates in an early termination of the test after 7 minutes. If this question was amr 
swered incorrectly, refer to information on exercise tolerance testing and ACSM guidelines for terminating the tes 


Fressaly ; 
drawer, an 


Examination C 


eletal | Evaluation, Diagnosis 


-sjle-aged patient suffered a twisting injury to the knee d 
iddle age Pa i uring a recreational 
Hent’ chief complaint is medial knee pain. The physical therapist examines ayo game. The 
est with a positive result. There is also joint line tenderness, The Lach as perf orms the 
d varus/valgus stress tests are negative. What is the MOST LIKELY ip, anterior/posterior 


Choices: 
1, ACL sprain. 


3, MCL sprain. 
3, Medial meniscus tear. 


4 


patellar dislocation/subluxation. 


Teaching Points 


w O 


Correct Answer: 3 
Based on the patient history and physical examination findings, a medial meniscus tear is the most likely 


961 


diagnosis. A diagnostic test cluster, which includes joint line tenderness combined with a positive Thessaly 


test (or disc sign), is highly sensitive for identifying meniscus tears (see Box 2-8). The test is performed 
by having the patient assume a single limb stance on the affected side with the knee in about 20° flexion. 
The patient then rotates the femur on the tibia, both internally and externally, three times. 


Incorrect Choices: 


Joint line tenderness may also occur with an MCL sprain, but the diagnosis is less likely as the ligamen- 


tous stress test (valgus) was negative. An ACL injury is unlikely given the negative ligamentous stress tests 
Patellar dislocation/subluxation may fit the mechanism of injury but is less likely than a meniscal tear 


given the rest of the examination findings. 


Type of Reasoning: Analytical 

for this question, a group of symptoms are p 
determine the most likely diagnosis. This requires ana 
are weighed to draw correct conclusions. For this case, i 
“Us tear. If answered incorrectly, review symptoms of medial meniscus tear. 


rovided and the test-taker must analyze them in order to 
lytical reasoning skill, where pieces of information 
the symptoms are consistent with a medial menis- 


aE = 
“Sumentary | Interventions = m e 


: i i i ound dressing. What are 
+ Patient with a grade III diabetic ulcer is being treated with a calcium alginate w 


vhoices: 


2. F 
3. Abs 
4. Res 


© pri aie 
p mary indications for this type of wound dressing? 


sie + taini ile field. 
Ovide semi-rigid support for the limb while maintaining 4 sterile 

ae dutolytic debridement and absorb exudate. 

udate and allow rapid moisture evaporation. 


: : issues. 
acteria from the wound while supporting the tiss 


Facil 


AL 
X 
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Teaching Points 


Correct Answer: 2 


Moisture-retentive occlusive wound dressings such as calcium alginate are Se aR call said ree 
exudating wounds (grade Ill ulcer). They maintain a moist wound alah ener le nheitl 
autolytic debridement, reduce pain at the wound site, or promote ara ee E ; 


Incorrect Choices: 


Calcium alginate dressings do NOT allow rapid evaporation. A disadvantage is that the dressing is very 
permeable to bacteria, urine, and so forth. Unna’s boot is a semi-rigid dressing that provides limb support, 


Type of Reasoning: Deductive 


This question requires one to recall the properties of a calcium alginate wound dressing. Recall of Protocols and 
guidelines and other types of factual information often requires deductive reasoning skill. For this question, 
calcium alginate dressings can be expected to facilitate autolytic debridement and absorption of exudate. If this 
question was answered incorrectly, review information on calcium alginate and other wound dressings. 


Ə 


Nonsystem | Safety and Protection 


A patient with an active, primary infection of Mycobacterium tuberculosis (TB) is admitted to an acute care 
facility for an initial course of antituberculin drugs. The patient is restricted to an airborne infection isola- 


tion room (AIIR). Airborne precautions are initiated. What precautions should be observed when working 
with this patient in the AIIR? 


Choices: 


1. The patient wears a surgical mask and the health care worker wears a respirator mask. 
2. The patient wears a respirator mask and the health care worker wears a surgical mask. 


3. The patient wears personal protective equipment when coming in contact with the therapist. 
4. The therapist observes contact precautions with frequent glove and gown changes. 


Teaching Points 
Correct Answer: 1 


The patient wears a surgical mask when interacting with health professionals, exiting the room, and com- 
ing in dose contact with other individuals. Instructions in hygiene and cough etiquette are ven and 
tissues and no-touch receptacles are utilized. The health care worker wears a respirator mask designed to 
filter the air of infectious droplets. Airborne precautions in a health care setti 


ing may be discontinued after 
the patient with TB has been on adequate drug therapy for 2 weeks or longer, = al a improve, and 
there are three consecutive negative AFB sputum smear results. 


Incorrect Choices: 


The patient does not need to wear a respirator mask as the 


filterin ; ; t 
droplets in the air. The patient does not need to wear & system in an AIR room will flush ou 


; | personal protective equi ile i AIIR room. 
anan P orn raoa protective equipment (PPE) EA Ep ae n ae ses 

or the care worker when coming in contact with soil i : t 
changes are not necessary. ed equipment, blood, or body fluids. Frequen 


Type of Reasoning: Deductive 


This question requires the test-taker to recall the guidelines for aj - . -o with 
individuals in an airborne infection isolation room (AIIR). This PoR Petona atop PY alines 
which is a deductive reasoning skill. For this situation, ee 


the health car ctor 
mask while the patient wears a surgical mask. If answered incorr e worker should wear a respira 


4 . ° ecth A b ' . : recau- 
tions and guidelines for working in an AIIR. e sure to review airborne p 


rr 


Examination © 953 


uloskeletal | Evaluation, Diagnosis 


Muse 


with a transtibial amputation is learning 


a patient ven ae a ing to walk usin 

„nd is having difficulty maintaining knee stability from heelstrike pig rendon-bearing (PTB) prosthesis 
ikely weak? ot-flat. Which muscles are MOST 
Choices: 

1. Hip flexors. 


9, Back extensors. 
3, Knee extensors. 
4, Knee flexors. 


Teaching Points 


Correct Answer: 3 


The knee extensors (quadriceps) are maximally active at heelstrike (initi 
elstrike (initial nF 
and counteract the flexion moment. | contact) to stabilize the knee 


Incorrect Choices: 

Erector spinae, gluteus maximus, and hamstrings contribute to core stability (trunk and pelvis) and assist 
in counteracting the flexion moment from heelstrike to foot-flat. Hip flexors contribute to initiate swing 
(acceleration to midswing), whereas knee flexors (hamstrings) decelerate the momentum of the swinging 
leg (midswing to deceleration). 


Type of Reasoning: Inferential 

One must infer the reason for the difficulty in maintaining prosthetic stability in order to choose the cor- 

Soha This requires inferential reasoning, where one must determine the muscles that are MOST 
LY weak. 


o° 
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ring the initial evalu- 


An inpatient ; ais 
. ‘patient is seen by a physical therapist to ini 


ton j 3 . . 
meee € patient experiences heart palpitations, 
$ symptoms and the rate and rhythm shown on 


tiate a rehabilitation program. Du 
light headedness, and shortness O 
the telemetry strip below, how 


f breath. Based on the 
should the physical 


rhoices; 

ip is normal. © 
p indicates that medical manae ae 
the telemetry strip indicates 


dical emergency: 


ent is necessary. 


the telemetry str 
dication tO exercise. 


`; Con d 
: Defer th: ine evaluation without limitations; © 
; th © evaluation for now; the telemetry st 
4 Active Physici | 3 3 
Activate EM an to discharge physical therapy; 
S; the telemetry strip indicates a me 
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Examination C 


Teaching Points 


Correct Answer: 2 

The patient's symptoms and the increased resting heart rate of 120 beats per minute shown on the telem- 
etry unit are consistent with atrial fibrillation. Other symptoms of atrial fibrillation can include weakness, 
fatigue, and chest pain. The patient is at risk for decreased cardiac output if the workload is increased at 
this time. However, once medically evaluated and managed, the patient should be able to participate in 
physical therapy. See page 253 for a review of heart arrhythmias. 


Incorrect Choices: 


The evaluation should not be conducted without further medical management because it places the pa- 
tient at risk for decompensation. Atrial fibrillation is not an absolute contraindication to exercise, but the 
rate must be within a controlled range. This is not a medical emergency. It would be considered a medical 
emergency if there was hemodynamic compromise (i.e., drop in blood pressure) or other indications that 
the patient was not maintaining their cardiac output at rest (i.e, mental status changes). 


Type of Reasoning: Evaluative 


For this question, the test-taker must analyze the information presented in the echocardiogram, then make 
a determination of the best course of action based on this analysis. This necessitates evaluative reasoning 
skill, where potential courses of action are weighed to determine the best action. For this case, the therapist 
should defer the evaluation for now as medical management is necessary for atrial fibrillation. If answered 
incorrectly, review information on atrial fibrillation and electrocardiogram interpretation. 


Neuromuscular | Evaluation, Diagnosis 


A physical therapist has just completed an initial examination on a patient with upper extremity complex 
regional pain syndrome type 1. What is the FIRST treatment the physical therapist should perform? 


Choices: 

1. Desensitization training. 

2. Neuroscience pain education. 

3. Active range of motion exercises. 
4. Manual therapy. 


Teaching Points 


Correct Answer: 2 

Neuroscience pain education has demonstrated significant improvements in pain, physical function, and 
fear of movement for various conditions associated with chronic pain. Initially discussing the impact of 
chronic pain, the neuroscience behind their pain, and the importance of targeted and controlled move- 
ments will better prepare the patient for the treatments that may follow (manual therapy, desensitization 
training, and exercise). 


Incorrect Choices: 

Desensitization training, exercise, and manual therapy are potential options for treatment but should 
occur after the physical therapist has discussed the plan of care and neuroscience pain education with the 
patient. 
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system Interactions | Evaluation, Diagnosis 


Choices: nak 
1, Avoid games with throwing activities to prevent injuries. 


2, Promote rhythmic movement to soothing music to avoid agitation. 
3. Promote activities with sequential movements to improve memory. 
4. Avoid aerobic exercises outdoors when temperature is over 90°F 


Teaching Points 


Correct Answer: 4 
Overheating is detrimental to individuals on antipsychotic or antidepressant medications. 


Incorrect Choices: 
Assumptions of agitation, memory deficits, or violence in such populations are discriminatory and 


inaccurate. Although an individual client may demonstrate these, it is inaccurate to suggest these for a 
group without further individual information. 


Type of Reasoning: Inferential | : . 
This question requires one to have knowledge of the adverse/side effects of antipsychotic and antidepres- 


‘ant medications in order to arrive at a correct conclusion. In this situation, the potential adverse effect 


a 
‘s Overheating; therefore, avoiding aerobic exercise outdoors in temperatures over 90°F is we ne 
*PPropriate precaution. If this question was answered incorrectly, review information on a 


of antipsychotics and antidepressants. 
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Teaching Points 


Correct Answer: 1 
This patient’s performance is best categorized by FIM level 4 (completes activity with minimal contact 
assistance and 75% or more of the effort). See Appendix 3A. 


Incorrect Choices: 

With FIM level 3 grades, the patient requires moderate assistance and completes activity with 50% or 
more but less than 75% of the effort. FIM level 5 grade specifies complete activity with cueing or standby 
assistance but no manual contact. FIM level 6 (modified independence) does not permit manual contact 


and allows for equipment or extra time. 


Type of Reasoning: Deductive 

This question requires one to recall the Functional Independence Measure (FIM) scale and to match the 
scale scores to the performance indicated with this patient. This is factual recall of knowledge, which is 
a deductive reasoning skill. In this case, the patient's performance indicates minimal assist (level 4). If 
answered incorrectly, review the FIM. 


Q 


Musculoskeletal | Interventions 


An infant has been diagnosed with hip dysplasia. Conservative treatment is being tried to avoid surgery. The 
child is wearing a hip positioning harness but is allowed to be out of the harness during physical therapy 
only. Which position should TOTALLY be avoided when out of the harness? 


Choices: 

1. Hip flexion, adduction, and internal rotation. 

2. Hip extension, abduction, and external rotation. 
3. Hip flexion, abduction, and external rotation. 

4. Hip extension, adduction and internal rotation. 


Teaching Points 


Correct Answer: 4 

The child will most likely be wearing a Pavlik harness. This device keeps the head of the femur completely 
seated in the acetabulum by positioning the infant in a “frog legged” position. The hips are positioned in 
flexion, abduction, and external rotation with knees flexed. During physical therapy the infant may be al- 
lowed to have the harness off; however, hip extension, adduction, and internal rotation should be avoided. 


Incorrect Choices: 
Hip flexion, abduction, and external rotation is the desired position achieved with the harness. The other 


answers contain only part of a position that may or may not impact the femoral head. 


Type of Reasoning: Evaluative 

This question requires one to evaluate each of the positions presented and determine which one would be 
contraindicated when the child is out of the hip harness. This necessitates the weighing of information tO 
determine significance and potential harm, which is an evaluative reasoning skill. For this question, hip 
extension, adduction, and internal rotation should be avoided out of the harness. Review information On 


hip dysplasia if answered incorrectly. 
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Mu sculoskeletal | Interventions 
hysical therapist is developing a treatment plan for a pati 


onsider when i : ent wit 
he therapist consider he planning an exercise regimen h fibro 
t p 


myalgia (F : 

for this Patient? yalgia (FM). Which factor must 
ices: l 

one with FM have difficulty with water-based ( 


supervision or group exercise sessions may decreas 


a 


} Morning sessions work best for patients with FM. 
H patients with FM have difficulty with sustained overhead activities, 
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Teaching Points 


Correct Answer: 4 


individuals with fibromyalgia (FM) typically do not tolerate sustained overhead activities, vigorous or 
high-impact activities, and eccentric muscle contractions because they evoke pain. These patients also tend 
to be vulnerable to overdoing exercise sessions. It is better to progress slowly and err on the side of doing 
‘too little” during a session, rather than risk having the patient drop out of the exercise program. 


Incorrect Choices: 


Aquatic exercise programs are particularly effective for the patient with FM. Similarly, supervised or group 
exercise sessions tend to increase adherence or compliance with an exercise program in this population. Like 
patients with osteoarthritis, patients with FM often experience morning stiffness and pain. Up to 85% of pa- 
tients with fibromyalgia also experience sleep disturbances and may have difficulty getting their day started. 
Therefore, timing of treatment is an important consideration and afternoon sessions are recommended. 


Type of Reasoning: Inferential 


This question requires the test-taker to determine what is likely to be true of a diagnosis, necessitating 
inferential reasoning skill. Inferential reasoning is often utilized in situations where one must predict 
likely outcomes or situations. For this situation, the therapist must consider that individuals with FM have 
difficulty with sustained overhead activities. If answered incorrectly, review FM information and planning 
of exercise regimens for individuals with FM. 
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Examination C 


Teaching Points 


Correct Answer: 3 

The capsule-ligamentous pattern of the TMJ is limita 
uninvolved side, and deviation on opening to the involved side. Norm: 
are 25-35 mm functional and 35-50 mm normal, normal protrusion 1 
deviation is 10-15 mm. 


tion on opening, lateral deviation greater to the 
Normal parameters for TM) measures 
s 3-6 mm and normal lateral 


Incorrect Choices: ite side of th 
Weakness of the lateral pterygoids presents as deviation on protrusion to the opposite side o e muscle 
ide flexion and rotation, equally limited, 


weakness, A capsular pattern of the cervical spine presents as S1 
and extension. 


Type of Reasoning: Analytical 
Questions that inquire about a potential diagnosis given a patient's symptoms necessitate analytical 
reasoning skill. This is because one must weigh the information and analyze the symptoms in order to 
reach a conclusion that the diagnosis is most likely capsule-ligamentous pattern of TMJ on the left. If this 
question was answered incorrectly, review information on symptoms of TMJ. 


Neuromuscular | Evaluation, Diagnosis 


A patient has been referred to physical therapy with a diagnosis of cervicogenic headaches. During the initial 
examination, the therapist notes clinical findings of a droopy eyelid, constricted pupil (a pinpoint pupil), and lack 
of sweating on the same side of the face. What is the MOST likely diagnosis based on this group of symptoms? 


Choices: 

1. Horner's syndrome. 
2. Bell's palsy. 

3. Trigeminal neuralgia. 
4. Myasthenia gravis. 


Teaching Points 


Correct Answer: 1 


The hallmark finding of Horner's syndrome is the clinical triad of mild ptosis (droopy eyelid), miosis 
(pupillary constriction), and anhydrosis (lack of sweating), all on the same side of the face and ipsilat- 
eral to the lesion. Skin vasodilation is also typically present. Horner's syndrome results from a lesion 
that affects the sympathetic pathway to the head. The syndrome may be caused by trauma, interrup- 
tion of blood supply, tumors, or cluster headaches. Cranial nerve III, the oculomotor Ae, contains 
parasympathetic fibers that innervate the pupillary constrictor muscl 


e. Therefo etic 
innervation of the pupillary dilator muscle results in unopposed pupillary amc f sympath 
Incorrect Choices: 


Bell's palsy is an idiopathic lesion to CN VII, the facial nerve. This is a lower m i 

. : otor nerve 
lesion that results in paralysis or weakness of the muscles of facial expression on eels wheat rope 
Trigeminal neuralgia (tic douloureux) is a pain syndrome that involves CN V, the trigeminal nerve. The three 
branches (mandibular, maxillary, and ophthalmic) of CN V provide general sensation to the skin of the face, as 
well as the lips, corneas, and anterior one-third of the tongue. Trigem 


inal neuralg} , stab- 
bing pain in the distribution of one or more of the branches of the nerve. A cade in- 


clude a peripheral lesion to the nerve, hyperexcitability of damaged fibers in th mina zanglion. 
or pressure of a blood vessel on the nerve. Myasthenia gravis is an iah ee waaieren 
junction resulting in severe muscle weakness, most notably with repeated contractions, While ptosis is a com- 


mon finding in myasthenia gravis, none of the other findings in the scenario are consistent with the disorder. 
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c87 
cardiovascular/ 


: a with a recent history of rib fractures suddenly becomes short of breath during a bout of coughing. The 
patient looks panicked and complains of sharp pain in the left chest. A quick screen shows a deviated trachea to 
ihe right, among other signs and symptoms. What is the MOST likely diagnosis based on these symptoms? 


Pulmonary | Evaluation, Diagnosis 


Choices: 
1. Pulmonary emboli. 


2, Pneurnothorax. 


3. Angina. | 
4. Mucous plugging of an airway. 


Teaching Points 


Correct Answer: 2 
The deviation of the trachea toward the right with the chest pain on the left is a match of symptoms for the 
occurrence of a pneumothorax on the left. The history of a rib fracture makes pneumothorax all the more likely. 


Incorrect Choices: 

Whereas all of the pathologies listed would cause panic on the part of the patient, mucous plugging of an 
airway would not cause pain. The deviation of the trachea would not result from angina or pulmonary emboli, 
but would happen with a pneumothorax and lung tissue collapse (which could result from mucous plugging). 


Type of Reasoning: Analytical 

This question provides symptoms, and the test-taker must determine a cause for them. This necessitates 
analytical reasoning skill, in which one must produce the correct diagnosis based on the patient s symp- 
toms. If this question was answered incorrectly, review information of symptoms of pneumothorax. 
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Examination C 


Teaching Points 


Correct Answer: 2 | a i T 
Abduction and internal rotation of the shoulder places the supraspinatus tendon in a 800d position to 
apply US by exposing the tendon from under the acromion process. 


Incorrect Choices: = 
The other choices fail to position the supraspinatus tendon in optimal position. 


Type of Reasoning: Inductive 
One must utilize diagnostic and clinical judgment to determine the best course of action when Providing 
US for supraspinatus tendinitis. Questions that require clinical and diagnostic reasoning utilize inductive 
reasoning skill. 


integumentary | Examination 


A patient is referred for postmastectomy rehabilitation. During the initial examination, the therapist 
observes an irregular area of skin on the patient's shoulder about 7 mm in diameter. The patient reports 
that there has always been a mole there but is more prominent lately and that the color has changed, now 
ranging from black to red to blue. How should the therapist document this finding? 

Choices: 

1. Papule. 

2. Wheal. 

3. Atypical dysplastic nevus. 

4. Benign nevus. 


Teaching Points 


Correct Answer: 3 


A nevus is a common mole. A changing nevus (atypical dysplastic nevus) that presents with asymmetry 
(A), irregular borders (B), variations in color (C), diameter >6 mm (D), and elevation (E) may be indica- 
tive of malignant melanoma (the “ABCDEs” from the American Cancer Society; see Table 7-4). 


Incorrect Choices: 


A benign nevus does not present with changes and variations in color. A papule is an elevated nevus. A 
wheal is an irregular, transient superficial area of localized skin edema (e.g., hive, mosquito bite). 


Type of Reasoning: Analytical 

Questions that provide an array of symptoms and require the test-taker to determine the likely findings 
often require analytical reasoning skills. For this scenario, the key words including “irregular area” and 
“variations in color” should assist the test-taker in concluding this finding as an atypical dysplastic 


nevus. If this question was answered incorrectly, review signs and symptoms of skin malignancies from 
the American Cancer Society. 
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Teaching Points 


Correct Answer: 3 

This patient is demonstrating classic signs of nonfluent aphasia (Broca’s motor or expressi hasi i 

the result of a lesion involving the third frontal convolution of the left hemisphere Ap z 
is 


characterized by slow and hesitant speech with limited vocabulary and lab iculati ; 
tive preservation of auditory comprehension. 2 ored articulation. There is rela- 


Incorrect Choices: 

Fluent aphasia (Wernicke’s or receptive aphasia) is characterized by impaired auditory comprehension 
and fluent speech. Global aphasia is a severe aphasia with marked dysfunction across all language 
modalities. Dysarthria is impairment in the motor production of speech. 


Type of Reasoning: Analytical 
This question provides symptoms, and the test-taker must determine the diagnosis. This requires 
analytical reasoning skill, in which one must determine the cause for the symptoms. If this question was 


answered incorrectly, review symptoms of nonfluent (Broca’s) aphasia. 
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Examination C 


Teaching Points 


Correct Answer: 3 

Patients with TBI in level IV of recovery are confused and agitated. Behavior is bizarre and nonpurposeful 
relative to the immediate environment. This patient is unable to cooperate directly with formal exami- 
nation or treatment, lacking both selective attention and memory. The therapist needs to observe and 
document the behaviors closely and engage the patient in a calming activity such as slow rocking. A quiet, 


closed environment is critical. 


Incorrect Choices: 
Because the patient's symptoms are expected for a person in level IV of Rancho LOCF Scale, it is not appro- 
priate to defer treatment or restructure the examination. The patient's immediate needs must be addressed. 


Type of Reasoning: Evaluative 

One must determine the BEST course of action based on evaluating the merits of the four possible CHOICES 
presented. One must ask, “Are these symptoms expected for this stage of recovery, and if so, what would be 
BEST?” If this question was answered incorrectly, review Rancho LOCF Scale (see Table 3-17). 


o7 


Cardiovascular/Pulmonary | Evaluation, Diagnosis 


A patient comes to their first outpatient physical therapy appointment after having a total knee replacement 
2 weeks ago. The patient has a history of hypertension, coronary artery disease, and heart failure. During the 
physical examination, the patient exhibits bilateral lower extremity edema, shortness of breath with minimal 
activity, crackles during lung auscultation, and jugular vein distention. What should the therapist do next? 


Choices: 

1. Proceed with the physical examination. 
2. Send an email to the referring physician. 
3. Call the referring physician. 

4. Activate emergency medical services. 


Teaching Points 


Correct Answer: 3 

The patient is exhibiting signs of decompensated heart failure (yellow zone according to the Clinical 
Practice Guideline for the Management of the Patient with Heart Failure; see Table 4-12). Developing an 
immediate plan in consult with the physician provides the patient with the best care. 


Incorrect Choices: 

Based on the signs of decompensated heart failure, it is inappropriate to proceed with the examination 

as the patient could worsen. Emailing the physician may delay care for the patient because it is unknown 
when the physician will read the email. While the patient requires medical care, it is not a medical emer- 
gency as they are not demonstrating signs of respiratory distress, mental status changes, or acute coronary 
syndrome. Therefore, activating EMS is not needed at this time. 


Type of Reasoning: Evaluative 

For this question, the test-taker must evaluate the symptoms of the patient and determine a best course of 
action. This necessitates evaluative reasoning skill, where the test-taker weighs the potential courses of action 
and determines which one most effectively addresses the issue. For this case, the therapist should call the 
referring physician. If answered incorrectly, review the Clinical Practice Guideline for the Management of the 


Patient with Heart Failure. 
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Teaching Points 


Correct Answer: 4 

Decreased strength of the hip abductors and external rotators are common findings in patients with ante- 
ior knee pain. Weakness is often demonstrated during a squat with increased hip adduction and internal 
rotation due to the poor eccentric control of these muscles. 


Incorrect Choices: 

Weakness of the knee flexors and extensors would not significantly affect hip mechanics during a squat. 
Weakness of the hip and knee flexors would not affect the squat as the hip and knee flexion are controlled 
eccentrically by the hip and knee extensors. Weakness of the hip adductors and internal rotators would 


not create this compensatory movement; rather, the opposite may occur. 


Type of Reasoning: Inductive 

This question requires the test-taker to draw from clinical knowledge of knee pain and compensatory pat- 
tems of movement in order to arrive at a correct conclusion. This is an inductive reasoning skill. For this 
situation, a patient with anterior knee pain who demonstrates hip adduction and internal rotation during 
a squat is most likely compensating for weak hip abductors and external rotators. Review knee pain and 


compensatory movement strategies if answered incorrectly. 
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Teaching Points 


Correct Answer: 3 ie 
Prolonged use of corticosteroids may result in muscle weakness, osteoporosis, fractures, and joint pain. Large 
doses are associated with Cushingoid changes (e.g., moon face, central obesity, hypertension, myopathy, elec. 
trolyte and fluid imbalance). Common central nervous system changes include insomnia and nervousness, 


Incorrect Choices: 
The other choices are not expected potential adverse effects of corticosteroids. 


Type of Reasoning: Inferential 

One must infer or draw conclusions about the expected symptoms of prolonged use of corticosteroids in or- 
der to arrive at the correct conclusion. For this patient, one could expect atrophy and osteoporosis to occur, 
If this question was answered incorrectly, review information on side effects of long-term corticosteroid use. 


Integumentary | Evaluation, Diagnosis 


A PT is treating a patient with deep partial-thickness burns over 35% of the body (chest and arms). Wound 
cultures reveal a bacterial count in excess of 105/g of tissue on the anterior left arm. What are the reason- 
able expectations for this type of burn wound? 


Choices: 

1, With antibiotics, spontaneous healing can be expected. 

2. The risk of hypertrophic and keloid scars is low because there is no viable tissue. 

3. The burn area is pain free because all nerve endings in the dermal tissue were destroyed. 
4. The infected wound can convert the area to a full-thickness burn. 


Teaching Points 


Correct Answer: 4 
A deep partial-thickness burn will heal in about 3-5 weeks if it does not become infected. An infection 
typically results in conversion of the wound to a full-thickness bum. 


Incorrect Choices: 

Full-thickness burns (not partial-thickness burns) are without sensation because the nerve endings are de- 
stroyed. However, the area is not pain free, because adjacent areas of partial-thickness burns have intact nerve 
endings and can be painful. The risk of hypertrophic and keloid scars is high (not low) with deep partial- 
thickness or full-thickness burns. With wound conversion, grafting will be necessary because all epithelial 
cells are destroyed with a full-thickness burn. With an infected wound, spontaneous healing is not expected. 


Type of Reasoning: Inferential 

One must determine what a bacterial count of 105/g indicates in order to choose the correct solution. This 
requires one to draw conclusions about the information presented, which, when inferred correctly, indi- 
cates that the wound is infected and could convert the burned area to a full-thickness bum. If this question 
was answered incorrectly, refer to burn care guidelines, especially infected wounds. 
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ystem | Equipment, Devices 


Nons 


Choices: 
1. Scaphoid pad. 
9, Flexible foot orthosis with a medial rearfoot post. 


3, Flexible foot orthosis with lateral rearfoot post. 
4. Ankle foot orthosis with full length foot plate. 


Teaching Points 


Correct Answer: 3 


Supination of the foot (pes cavus) is accompanied by supination of the talocalcaneonavicular (TCN), 
subtalar, and transversal tarsal joints. It is characterized by an abnormally high arch. The flexible cavus 
foot generally responds well to orthotic foot control, especially in a child. The best choice is a flexible foot 
orthosis with lateral rearfoot post. 


Incorrect Choices: 
The other choices are used to control flexible pes valgus. 


Type of Reasoning: Inductive 

One must utilize clinical judgment in order to determine the BEST choice for orthotic prescription. This 
requires one to utilize inductive reasoning skill, which also includes diagnostic thinking, in order to 
determine a best course of action. If this question was answered incorrectly, review orthotic prescription 
approaches for children with foot supination and calcaneal inversion. 
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Musculoskeletal | interventions © i) 
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Incorrect Choices: mere 
All other choices emphasize transfer to the surgica ian n r 
tion, the stand-pivot transfer with some hip extensio 


full flexion. 


which can move the hip into adduction. eat 
better choice than transferring with the hip E 


Type of Reasoning: Deductive i ere 

This question requires one to recall the appropriate guidelines KERAY per pages 

with total hip replacements. The recall of guidelines necessitates e fe aang if IC factual 
recall of knowledge is expected. For patients with hip replacements, transter e sound side hel i 


to preserve hip precaution guidelines. If this question was answered incorrectly, review guidelines for 
transferring patients with hip replacements. 


Neuromuscular | Examination 


Patients 


During an initial interview and history, a patient with a right CVA seems unconcerned about obvious pa- 
ralysis of the left arm and leg. When the therapist asks the patient to describe what happened, the patient 
says “I must have slept wrong and my arm and leg fell asleep.” The patient further tells the therapist, “My 
family put me in this place so they could go on vacation.” Which type of perceptual disorder BEST charac- 
terizes the patient's responses? 


Choices: 

1. Anosognosia. 

2. Prosopagnosia. 

3. Spatial relations disorder. 
4. Somatoagnosia. 


Teaching Points 


Correct Answer: 1 


Anosognosia is a perceptual disorder that is characterized by denial, neglect, and lack of awareness of the 
presence or severity of one’s paralysis. 


Incorrect Choices: 


Somatoagnosia is a perceptual disorder characterized by an impairment in body scheme (a lack of aware- 
ness of body structure and the relationship of body parts of oneself or of others). Spatial relation disor- 
ders encompass a constellation of impairments characterized by difficulty in perceiving the relationship 


between self and two or more objects. Prosopagnosia is a perceptual disorder characterized by an inabihty 
to recognize faces (face blindness). 


Type of Reasoning: Analytical 


This question provides symptoms, and the test-taker must determine the likely cause for such symptoms 
Questions of this nature often require analytical reasoning skill, where pieces of information are an 


to draw an appropriate conclusion. For this situation, the symptoms indicate anosognosia. RevieW ok 
toms of anosognosia if answered incorrectly. 


IP muscular | Interventions 
roO 
Nev 


pi i hild with mild develo 
st is treating 2 € UE Pmental del 
e therap' w 8 months old and is just learning to sit. Which i, the ae prematurity at birth 
Olce for a training activity? 
8 activity? 


choice y protective extension in sitting. 
‘canine tilting reactions. 

standing tilting reactions. 

1 prone tilting reactions. 

Teaching Points 


Correct Answer: 1 
sideward protective extension in sitting is a functional, protective reaction 


that normall 
the same time as sitting begins. y occurs at about 


Incorrect Choices: 


The child who is starting to sit should already have prone and supine tilting reactions. It is too early to 
begin standing tilting reactions. 


Type of Reasoning: Inferential 


One must recall the developmental milestones of infants and infer the BEST choice for training in order 
to choose the correct solution. If this question was answered incorrectly, review the motor developmental 
milestones of infants. 


omy © 


“ardiovascular/Pulmonary | Examination 


The picture depicts a patient who is learning to take her own pulse. What is the patient doing incorrectly 


Mies 
: akin " 

P © the i 

“Ubatin Pulse with the forearm supinated. 

Messing ge ial artery. 

"Dating E Pulse with the thumb. seat 
“right arm as opposed to the more accurate left arm 
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Teaching Points 


Correct Answer: 3 
The thumb is pulsatile and cannot be used to assess a pu 
palpate the ulnar artery. The pulse of the radial artery 1s u 


ise. Additionally, the patient is attempting to 
sually more robust and more easily palpated. 


Incorrect Choices: 

A pulse can be assessed on any artery that can be palpated. While in some patients a pronated forearm 
can facilitate palpation of the pulse, any arm position is acceptable. The circulatory SYSE IC 4 closed 
system and therefore, in the absence of pathology, the pulse is the same in either upper limb. 


Type of Reasoning: Inductive : 
This question requires the test-taker to draw from clinical knowledge of taking a pulse in order to arrive at 
a correct conclusion. This is an inductive reasoning skill. If this question was answered incorrectly, review 


guidelines for taking the pulse. 


R 


Gastrointestinal | Interventions 


A patient with complete spinal cord injury at the level of T11 is on a bowel program. Which of the follow- 
ing is the MOST effective bowel training program for this patient? 


Choices: 

1. Diet and medications to manage a flaccid bowel. 

2. Digital stimulation of intact defecation reflexes. 

3. Manual removal of stool from the rectum. 

4. Medications such as laxatives for passive elimination. 


Teaching Points 


Correct Answer: 2 


An SCI injury at the level of T11 produces an UMN or spastic bowel with intact spinal defecation reflexes. 
Bowel and anal sphincters respond to rectal/anal stimulation, enabling a planned bowel elimination 
program. 


Incorrect Choices: 


Medications such as laxatives and stool softeners can be used to assist the patient in manually stimulated 


elimination; however, the primary methodology is digital stimulation. An LMN or flaccid bowel occurs 
with lesions at T12 or below with loss of spinal defecation reflexes. Response to medications is less effec- 
tive, and manual removal of stool may be required. 


Type of Reasoning: Inductive 

This question requires clinical judgment in order to determin 
complete spinal cord injury. This necessitates inductive reaso 
of action is often used. For this case, the patient with a T11 injury would primarily use digital stimulation 
of intact defecation reflexes for bowel retraining, Refer to bowel retraining pidele f s tients with 
spinal cord injury, especially upper motor neuron injury, if answered incorrectly. ka 


e a best course of action for a patient with 4 
ning skills, where determining a best course 
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loskeletal | Examination 


Muscu 


when performing scoliosis screening in a school setting, what į 

seened" 21 1s the optimal age (in years) for girls to be 
o 

Choices: 

1, 6-8. 

2,9-11. 

3 12-14. 

4, 15-17. 


Teaching Points 


Correct Answer: 2 
The most effective age to screen gi EIAN 
girls for scoliosis is just before th 
TETA ; e pubescent 
en re the scoliotic curve can increase dramatically. Boys should’ oe ine 
years of age because of differences in the age of onset of puberty between S a 


Incorrect Choices: 


Type of Reasoning: Analytical 

On 

sds ites analyze the merits of performing scoliosis screeni 

ae er to determine the age at which it is optimal to c 

SA i JE in which one interprets the various ages and 
and puberty. If this question was answered incorrectly, 


ngs with each of the identified age groups in 
omplete the screening. This requires analytical 
how these ages are relevant to normal devel- 
review information on scoliosis screening. 
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t C6 radiculopathy. Imaging stud- 
the involved nerve root. The 
n. Which mobili- 


d an acute righ 
impingement of involved 
ch to reduce the patients pal 


? 


Å patient j 
: a ree to physical therapy with neck pain an 
“lapist decid ag of the intervertebral foramen resulting 1n 
“tion techn} es to intervene with a manual therapy approe 
Nique BEST meets the therapist's intended purpose 


Choices. 


‘Gra 

2 a ial rotation to the right. 

; : ibe ical rotation to the left. 

' Grad = cervical rotation to the left. 
“€rvical rotation to the right. 


Rach: 
hing Points 


er Answer- > 2 ge ihe question stem 
ticates Fi ll mobilizations are used to decrease pain and muscle at z jy mobilization 3 pde 
bili _ “at the th ae i ‘ont’s pain, 4 the inte 
iz era the patients P to open 
ramen = ne spine Rs pair she involved side) should helP 
€ right and decompress the involved nerve root. 
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Incorrect Choices: 

Grade III and IV mobilizations are performed into tissue resistance and are used to improve mobility. 
Again, the goal of the therapist in this question is to reduce pain. Additionally, Grade II and IV mobiliza- 
tion techniques are often more appropriate in the subacute or chronic stage. The patient in this question 
is being seen during an acute episode of neck pain with radiculopathy. 


Type of Reasoning: Inductive 

This question requires the test-taker to recall joint mobilization guidelines and then apply them to a pa- 
tient with cervical stenosis and impingement of the right C6 nerve root. These types of questions, where 
one applies clinical knowledge to therapeutic situations, often require inductive reasoning skill. For this 
situation, the therapist should select grade II cervical rotation to the left. Review joint mobilization guide- 
lines, especially for the cervical spine, if answered incorrectly. 


Musculoskeletal | Examination 


A middle-aged patient is seen in a physical therapy clinic on the same day that they sustained a leg injury while 
playing basketball. The patient reported feeling a pop and immediate sharp pain in the posterior ankle region 
after landing from a jump. Which special test should the therapist emphasize during the examination? 


Choices: 

1. Syndesmosis squeeze test. 
2. Thompson's test. 

3. Ankle anterior drawer test. 
4. Windlass test. 


Teaching Points 


Correct Answer: 2 

A positive Thompson's test indicates an Achilles tendon rupture (+LR 13.5, -LR 0.04), which requires 

an immediate referral to an orthopedic surgeon for immobilization or surgical repair. Delayed diagnosis 
and treatment may result in loss of function and a poor prognosis. See Table 2-19 for a review of foot and 
ankle region special tests and their diagnostic accuracy values. 


Incorrect Choices: 

The syndesmosis squeeze test evaluates the integrity of the distal tibiofibular syndesmosis or interosseous 
membrane. The ankle anterior drawer test primarily assesses the integrity of the anterior talofibular liga- 
ment. The windlass test is utilized to reproduce symptoms of plantar fasciitis. 


Type of Reasoning: Analytical 

This question requires the test-taker to analyze the presenting symptoms in order to determine the best 
special test to emphasize during an examination. This requires analytical reasoning skill, where pieces O 
information are weighed and considered to draw reasonable conclusions. For this scenario, the therapist 
should include the Thompson's test. If answered incorrectly, review the Thompson’s test and examination 
approaches for Achilles tendon rupture. 


Examination C 974 


Genitourinary | Evaluation, Diagnosis 


ich of the following conditions associated with pelvic floor muscle 


when treated with Kegel exercises? dysfunction May actually worsen 


Choices: ai 

1 Interstitial cystitis. 

2, Stress incontinence. 

3, Pelvic organ prolapse. 
4. Chronic constipation. 


Teaching Points 


Correct Answer: 1 

Kegel exercises are prescribed to strengthen weak pelvic floor muscles (levator ani) and to improve the 
motor control of these muscles. However, in individuals with interstitial cystitis (IC), the pelvic floor 
dysfunction is usually related to muscles that are too tense or in spasm in response to pain and chronic 
inflammation of the bladder. This is just the opposite of the too-relaxed state that leads to incontinence. 
Additionally, there are often tender points or nodules in the pelvic floor muscles of individuals with IC that 
can be treated with manual techniques. Therefore the goal of physical therapy in these patients is to relax 
and lengthen tight pelvic floor muscles and release trigger points. 


Incorrect Choices: 

Pelvic floor muscle weakness is a common cause of stress incontinence, and Kegel exercises are often 
prescribed to effectively treat this disorder. Similarly, strengthening of the pelvic floor muscles can be very 
beneficial in women who suffer from a prolapse of the uterus or vagina. Recent studies have shown that 
about half of all individuals with chronic constipation suffer from pelvic floor muscle dysfunction, and 
benefit from Kegel exercises combined with biofeedback to strengthen and coordinate the actions of the 


pelvic floor and abdominal muscles. 


Type of Reasoning: i 

g: Inductive i i 7e 
i POTT : ermine which condition may 
This question requires the test-taker to utilize clinical judgment in Ea a j T Aoa 
“orsen with Kegel exercises. This is an inductive reasoning skill, Me F this ae interstitial cystitis would 
Mtervention approach is paramount to arriving at a correct conclusion. y idelines for Kegel exercises. 
worsen with Kegel exercises. If answered incorrectly, review indications and gu 
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5 pps (tetany) to the vastus M 


lains that the current is too strong and 
p 


yet maintain a good therapeutic effect, 


A 
i papist is applying a symmetrical biphasic pulsed current at $ 
"e patellar tracking during knee extension. The patient © 


What wales To make the current more tolerable to the patient, 
astment should the therapist make? 
\hoices. 
sce 
i; Decreasin® current polarity. 
‘Metenes "8 the pulse duration. 
"8 the pulse rate. 
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Teaching Points 


Correct Answer: 2 


Decreasing the pulse duration reduces the electrical charge of each pulse, making the current more com- 
fortable by decreasing the total current applied. 


Incorrect Choices: 


The only other parameter that would have a direct effect on comfort would be the intensity. For motor 
level stimulation, decreasing the intensity or pulse duration could potentially decrease the therapeutic 
effect if turned too low. Increasing the amplitude would make the current feel stronger. There is always a 
balance between the intensity and pulse duration to have enough charge to depolarize the nerve. For mo- 
tor level stimulation, decreasing the pulse rate below 25 pps, which is at the lower end of tetany, would 


decrease the quality of the contraction. Changing the polarity would have no effect because a symmetrical 
biphasic waveform has no net polarity. 


Type of Reasoning: Deductive 


This question requires one to factually recall the correct parameters for neuromuscular stimulation and 
how to adjust the parameters when untoward effects occur. Factual recall or protocols or guidelines is a 


deductive reasoning skill. If this question was answered incorrectly, review information on guidelines for 
high-volt pulsed current. 


Ə 


Lymphatic | Evaluation, Diagnosis 


Which of the following structures can refer pain to the left shoulder? 


Choices: 

1. Esophagus. 

2. Colon or appendix. 
3. Spleen. 

4. Gallbladder. 


Teaching Points 


Correct Answer: 3 


Splenic or diaphragmatic pain can refer to the left shoulder. In the case of a ruptured or abscessed spleen, 
it is known as Kehr's sign. 


Incorrect Choices: 


Esophageal pain can refer to the mid-back, head, or neck. Colon or appendix pain can refer to the lower 
back, pelvis, or sacrum. Gallbladder pain can refer to the mid-back and right shoulder regions. 


Type of Reasoning: Deductive 


One must recall the typical referral patterns for pain in order to determine which refers to the shouldet- 
This requires deductive reasoning skills, because factual recall of guidelines is used to reach a conclusion. 
If this question was answered incorrectly, review visceral pain referral patterns. 


Examination C 973 


| Evaluation, Diagnosis 


TEN history of multiple falls and an ataxic gait for the past year reports difficulty walkin 

tie surfaces for very short distances. During examination, the Patient's gait and balance do not i. os 
unleve king down (visual feedback). Neur omuscular screening reveals mild and diffuse weakness ers ; 
when e testing) of the upper and lower extremity muscles and a slight tremor with active range of 
on. Patient reports feeling clumsy and consistently dropping objects. Cranial nerve. sensory, ft re 
ti a de B abinski/Clonus) testing are normal. Which of the following health conditions is MOST con- 
(to in with the patient's signs and symptoms? 


Choices: 
1. Cerebellar disease. 

2. Cervical myelopathy. 

3, Polyneuropathy. | 
4. Lumbar spinal stenosis. 


Teaching Points 


Correct Answer: 1 
Cerebellar disease results in impairments with coordination (dysdiadochokinesis, dysmetria, hypermetria 


intention tremor) and balance/gait dysfunction that typically do not improve with visual feedback (look- 
ing down). Weakness, hypotonia, and fatigue are expected findings. The weakness associated with cerebellar 
dysfunction is typically related to the timing and ability to provide force when needed, as compared to weak- 


ness seen with lower motor neuron lesions. 


Incorrect Choices: 

Cervical myelopathy also causes dyscoordination and weakness but is often accompanied with sensory 
dysfunction and/or upper motor neuron signs. Polyneuropathy has glove and stocking sensory and motor 
impairments, and patients can often compensate for balance difficulties by looking down. Lumbar spinal 
Beet also results in motor and sensory impairments as well as radicular symptoms, but symptoms are 
imited to the lower extremities and exacerbated with walking longer distances (neurogenic claudication). 


pe of Reasoning: Analytical 
Or thi , 
OF this question, a group of symptoms are provided, and one must 


z . . 
ees don the symptoms. This necessitates analytical reasoning s 
to draw reasonable conclusions. For this situation, the symptoms are co 


dise 
ase, - ; 
If answered incorrectly, review information on cerebellar disease. 


determine the most likely condi- 
kill, where pieces of information are 
nsistent with cerebellar 
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rteria] disease (PAD). 
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Teaching Points 


Correct Answer: 4 

Intermittent claudication, often the earliest indication of PAD, is manifested by cramping, pain, or fatigue 
in the muscles during exercise that is typically relieved by rest. The calf muscle is most commonly affected, 
but discomfort may also occur in the thigh, hip, or buttock. Cessation of pain immediately upon stopping 
the exercise is characteristic of intermittent claudication, not other spinal problems. With severe disease, 


however, pain may be present even at rest. 


Incorrect Choices: 

The pain associated with spinal root impingement (nerve pain) is often acute and becomes worse or 
aggravated by extension, side flexion, rotation, standing, walking, and exercise in general. It is relieved 
by lying down. Peripheral nerve injury presents with sensory and motor loss. Raynaud's phenomenon is 
an intermittent attack of pallor or cyanosis of the small arteries and arterioles of the fingers as a result of 
inadequate blood flow. 


Type of Reasoning: Analytical 

This is a question that provides the symptoms, and one must determine the likely diagnosis. This requires 
analytical reasoning skill, in which the test-taker utilizes knowledge of anatomy, physiology, and pathology 
to determine the cause. If this question was answered incorrectly, review information on symptoms of PAD. 


o7 


Cardiovascular/Pulmonary | Evaluation, Diagnosis 


A patient with lower back pain has marked elevation of BP and complains of mild to severe mid-abdominal 
pain that increases upon exertion. Palpation reveals a pulsing mass in the lower abdomen. What is the 
therapist's BEST course of action? 


Choices: 
1. Discontinue treatment and have the patient transported to an emergency room. 


2. Provide hot packs to the abdomen to help relieve the muscle spasm. 
3. Instruct the patient to contact his/her physician at the conclusion of therapy. 
4. Instruct in relaxation exercises because a pulsating mass is not unusual with hypertension. 


Teaching Points 


Correct Answer: 1 

This patient is demonstrating signs and symptoms of an abdominal aortic aneurysm, Pain is intermit- 
tent or constant and can be felt in the mid-abdominal or lower back regions. The pulsating mass is highly 
significant, and the level of hypertension dramatically increases risk of rupture. This is a serious medic 
condition; the therapist should arrange for immediate transport to an emergency room. 


Incorrect Choices: 
The therapist should not rely on the patient to contact the physician, All physical therapy intervention 
should cease. 


Type of Reasoning: Evaluative 

One must evaluate the significance of the information presented, determine the root cause of the sy™P” 
toms, and then determine the best course of action. This requires evaluative reasoning skill, in which | 
one evaluates the merits of the four possible choices and determines which approach is most approp" 
ate and safe for the patient. In this case, it is important to discontinue treatment, immediately not 

the physician, and arrange for immediate transportation to an emergency room. 


at 
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joskeletal | Interventions 


Muse’ 


cent presents tO physical therapy with glenohumeral joint arthritis 


tient 4 n Exami | e s 
ob duction and a capsular end-feel. The therapist considers manual Ti prea Faea shoul- 
ch glenohumeral joint mobilization technique is BEST to aprove shoulda: A r erreian 

uctioni 


hoices: 


n Grade I/II distraction. 


9, Grade III/IV compression. 
3, Grade III/IV inferior glide. 
4. Grade I/II anterior glide. 


Teaching Points 


Correct Answer: 3 
Grade III and IV mobilizations are used to stretch tight capsules, ligaments, and muscles. A capsular end- 


feel suggests that the capsule or other soft-tissue tightness is limiting shoulder abduction. Based on the 
concave-convex rule, an inferior glide would be best to improve shoulder abduction. See Table 2-1 for a 


review of the concave-convex rule application to peripheral joints. 


Incorrect Choices: 
Grade I and II mobilizations (choices 1 and 4) are used to decrease pain and muscle guarding. There was 


no information in the question stem that suggested that pain and guarding were the reasons for the lim- 
ited shoulder abduction. Mobilizing the glenohumeral joint with distraction and compression may help 
improve shoulder motion in general, but they do not specifically address roll, spin, and glide components 


required to improve shoulder abduction. 


Type of Reasoning: Inductive ient with glenohumer 
This question requi $ ‘oint mobilization knowledge to a patient with gtenonumer- 
quires the test taken Ip PERA This requires inductive reasoning skill. 


al joint arthritis with ca i Ider abduction. 
l psular end-feel during shoulder a 1013 Tene ; 
for this scenario, it is best for the therapist to choose a grade III/IV inferior glide. If answered incorrectly, 


feview joint mobilization guidelines, especially for the shoulder. 
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Examination C 


Teaching Points 


Correct Answer: 4 E , i: 

A patient with moderate Alzheimer’s type dementia can be expected to exhibit impaired cognition and 
abstract thinking, sundowning (defined as extreme restlessness, agitation, and wandering that typically 
occurs in the late afternoon), inability to carry out activities of daily living, impaired judgment, inappro- 
priate social behavior, lack of insight, repetitive behavior, and a voracious appetite. 


Incorrect Choices: 


Inability to communicate is characteristic of severe Alzheimer's type dementia. Short-term memory loss 
and disorientation to time and date are early and persistent signs of the disease. 


Type of Reasoning: Analytical 

This question provides the symptoms, and the test-taker must determine, through analytical reasoning, 
the most likely cause for the patient's behavior. In this situation, the symptoms suggest that the patient 
with moderate Alzheimer’s type dementia is exhibiting sundowning behavior. If this question was an- 
swered incorrectly, review information on Alzheimer’s type dementia and sundowning behavior. 


Musculoskeletal | Interventions 


A patient with a right transfemoral amputation is undergoing prosthetic gait training. What is the BEST 
technique to use to improve the patient’s shortened step length on the right? 


Choices: 

1. Provide anterior-directed resistance to the right PSIS during swing. 
2. Provide posterior-directed resistance to the left ASIS during swing. 
3. Provide posterior-directed resistance to the right ASIS during stance. 
4. Facilitate the gluteals with tapping over the muscle belly. 


Teaching Points 


Correct Answer: 3 


Light resistance and stretch applied to the pelvis (right ASIS) in a posterior direction during mid-stance to 
late stance will facilitate forward pelvic rotation on that side and enhance forward movement of the limb 
during swing. 


Incorrect Choices: 


Anterior-directed resistance functions to pull the hip forward but does little to facilitate active forward 
limb movement. The gluteals function to stabilize the limb during stance (not advance the limb forward). 
Manual resistance applied to the pelvis during swing may interfere with stepping. 


Type of Reasoning: Inferential 


One must infer the best approach to providing directed resistance for the patient with a transfemoral amputa- 
tion. This requires knowledge of kinesiology and therapeutic exercise in order to arrive at the correct condusion- 


gs O Examination cC 97 
intestinal | Evaluation, Diagnosis 


| il resident of an extended ili 
„iderly, frail resic “ended Care facility hag ; 
Ane ho PT, the patient complains of abdominal mia cris constipation, Duri 
enderness, Where m, ve a scheduled visit 


mthe’ s, 
ain: : P 
referred p ere May this Patient experience 


choices: 
į, Buttock, thigh, and posterior leg. 

5 Anterior hip, groin, or thigh region. 

q tow back and front of the thigh to the knee. 


4, Medial thigh and leg. 


Teaching Points 


Correct Answer: 2 
intractable constipation (obstipation) can cause partial or complete bowel impaction, pain, and tend 
s , and tender- 


ness in the lower abdomen. Referred pain is to the anterior hip groin or thigh region 


Incorrect Choices: 
Pain in the back and front of thigh to knee is characteristic of L2 nerve root compression. Pain in the but- 


tock, thigh, and posterior leg is characteristic of $1 nerve root compression. Pain in the bladder can refer 
to the medial thigh and leg. 


Type of Reasoning: Inferential 
One must infer or draw a reasonable conclusion about the symptoms a client is likely to experience given 


the diagnosis provided. Inferential reasoning skills are often utilized in cases in which one must deter- 
mine what may be true of a patient. If this question was answered incorrectly, review signs and symptoms 


of intractable constipation and pain referral patterns from the viscera. 


Musculoskeletal | Interventions Se ae aie 
uld be the MOST effective 


S 
An adult patient is diagnosed with thoracic outlet SoD a Regie iho 
Upper trapezius and scalene muscles. Given this situation, ye 5 
Way to decrease the muscle guarding and provide pain me 


“hoices: 
2 Maitland grade IV manipulation of the C6-C7 joint. a 
3, n ad grade II mobilization of the atlanto-axial joint. 
4 dand grade III mobilization of the C6-C7 joint. 

d grade IV manipulation of the first rib. 
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Type of Reasoning: Inferential ; 

One needs to be aware of the indication for each of the five grades of Maitland’s oscillatory techniques in 
order to determine the correct conclusion. Questions that require one to infer what will result in a best 
clinical outcome often require inferential reasoning skill. For this scenario, Maitland grade IV manipula- 
tion of the first rib is appropriate. Review Maitland’s oscillatory techniques if answered incorrectly. 


oS 


Musculoskeletal | Interventions 


A patient presents with decreased motion at the occipitoatlantal joint (OA). The PT wants to use the princi- 
ples of coupled motions that occur in that area of the spine during manual therapy techniques. In order to 
improve OA mobility, when the occiput is side bent to the right, how should the therapist mobilize C1? 


Choices: 

1. Into rotation to the left. 
2. Into rotation to the right. 
3. Back into extension. 

4. Forward into flexion. 


Teaching Points 


Correct Answer: 1 

Given the rules of coupled movement in the upper cervical spine, when the occiput is sidebent into one 
direction, C1 rotates into the opposite direction. Side bending and rotation occur in the same direction 
from C2-C7 regardless if the spine is in flexion or extension. 


Incorrect Choices: 
The other choices do not represent opposite directions or coupled movement from a right side bend of 
the occiput at Cl. 


Type of Reasoning: Inductive 


One must understand the coupled movements of the cervical spine in order to arrive at a correct conclu- 
sion. Questions of this nature often require inductive reasoning skill, as one must use clinical judgment to 
determine a best course of action. For this situation, the therapist should mobilize into rotation to the left 
when the occiput is sidebent to the right. Review biomechanics and coupled movements of the cervical 
spine if answered incorrectly. 


Cardiovascular/Pulmonary | Examination = 


An apparently healthy individual has several risk factors for coronary artery disease. The client is interested 1" 
improving overall fitness and cardiac health. After a graded exercise test, which was asymptomatic, the 
client is referred for an exercise class. Which is the BEST measure of exercise intensity in a newly tested and 
exercising individual? 


Choices: 

1. Heart rate (HR). 

2. Rating of perceived exertion (RPE). 
3. MET level. 

4. Respiratory rate. 


Examination C 979 
teaching Foin 


rrect Answer: 1 
ded exercise test should be performed before commencin 


ai & an exercise program for all high-risk indi 
easurement of exercise intensity i 5 r ali high-risk indi- 
iduals. The best m sity in a newly tested and exercising individual is HR. 
ect Choices: 


[ncort 
Pe will become a valuable measurement tool once the 


not be reliable for the first exercise session. MET level is 
ate measurement of an individual’ 


Co 


patient becomes adept at using it, but it would 

is more of a measurement of workload, not an accu- 
S response to exercise. Respiratory rate is not used to prescribe exercise | 
intensity. 


Type of Reasoning: Inductive 
This question requires the test-taker to recall the various measures of exercise intensity and determine, 

through clinical judgment, which measure will MOST accurately monitor the patient's exercise intensity, 

given his/her diagnosis and symptoms on the FIRST visit. Questions that require clinical judgment and 

diagnostic reasoning require inductive reasoning skill. If this question was answered incorrectly, review 

measures to monitor exercise intensity for at-risk individuals. 
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Neuromuscular | Examination 
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A mother brings her 8-week-old infant to be examined at early intervention clinic tered oea a 
the infant was taking steps in supported standing at 2 weeks but is not able to do it now. What s 


therapist do given the infant's symptoms and behaviors? 


Choices: 


l. Recommend that the mother bring the infant to a pediatric neue 
2 Explain that this was abnormal and it is a good sign that it has agente earl intervention team. 
3. Recommend that a full developmental examination be performed 7 rei response. 

Explain that this is normal and that this early automatic walking is a n 


Teaching Points 


Correct Answ i b 
er: 4 i ‘ hich is normal in a new om 
Mother Probably saw the neonatal stepping reflex/ pape i ae te factors and neural matura- 
. “Rot exhibited in the older infant probably because of et ng 
^. The age that this response typically disappears 1$ 2-88 


Í 
Korrect Choices: 


but 


ing occur 
full 
, pull-to-stand emerges at 8-9 monia f a reflex (does not reemerged only 
months. Stepping at this age is not the resu’t i not i and should averages, and 
t he ntal examination or referral to a neurologist ! 


t 
TPE REF member tha 
that chil child is older and is not walking. It is ORS ake milestones. 
ren may be more advanced or slower in reaching 


Of Reac_ ; a 
“soning: Evaluati infants in order tO 
= Must have fi : ett mental milestones of ine f the fou 
“A conclusi arm knowledge of the develop , evaluate the merits O ans | 
Nd deter ON. Using evaluative reasoning, one MUS ‘yen the infant's seat she neonatal steppIn8 
“te, the ty Which solution seems most reasonable, a ncorrectly, review 
Ors are normal. If this question was 4 

and 
developmental milestones for walking. 
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Musculoskeletal | Examination 


at makes it difficult to eat foods that require chewing. Which 


A patient complains of pain with mouth opening th Gr should guide the therapist's examination? 


of the following provides the normal limits of mouth openin 


Choices: 

1, 15-24 mm. 
2, 35-50 mm. 
3, 51-65 mm. 
4. 66-74 mm, 


Teaching Points 


Correct Answer: 2 ; 7 
Average AROM is approximately 35-50 mm, However, only 25-35 mm of opening between the teeth is 
required for normal everyday activity. 


Incorrect Choices: 


The TMJs are considered hypomobile if <25 mm of opening is achieved. Hypermobility would include 
values >50 mm. 


Type of Reasoning: Analytical 


One must recall normal AROM of the TMJ as well as functional AROM ranges in order to arrive at the 
correct conclusion. Through analytical reasoning, one must review each of the AROM parameters and 
determine which range seems most reasonable, given one’s knowledge of normal ROM guidelines for the 
TMJ. If this question was answered incorrectly, review AROM guidelines for the TMJ. 


Musculoskeletal | Examination __ LS a OS So § fe 
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A high school athlete sustained a wrist injury after falling with an outstretched hand (FOOSH). The patient 
reports that there was immediate swelling at the time of injury. During the physical therapy examination 


2 days later, the physical therapist notes palpation tenderness in the an i imi 

; s i ; atomical snuff box, and limited, 
painful wrist flexion and extension. A scaphoid fracture is suspe i i 
this diagnosis? pected. What is the best special test to confirm 


Choices: 

1, Ulnomeniscotriquetral dorsal glide test. 
2. Finkelstein’s test. 

3. Phalen’s test. 

4. Watson test. 


Teaching Points 


Correct Answer: 4 


The Watson test is also known as the 
pull to the scaphoid while moving th 
common mechanism of injury for a 


scaphoid shift test. To perform the test, 


e wrist from ulnar to radial devi 
ation. 
scaphoid fracture, ta 


the examiner applies a distal 
ass The above scenario desch 
which is the most commonly fractured carpal bone 


O 
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s Choices: | 7 
nc ofthe incorrect choices listed here are special tests used to ident; 
A snomeniscotriquetral dorsal glide test assesses the integrity of ty 
TECC) Finkelstein s test is used to identify de Quervain’s ten osynoviti 
ess the median nerve and to help diagnose carpal tunnel syndrome 8. Phalen’s test ig designed to com 
p i 
of Reasoning: Deductive 
rthis question, one must recall a test that is conducted to confirm a scaphoid fr ; 
4 correct conclusion. This is factual recall of guidelines, which is 4 deductive oa order to arrive 
therapist should perform the Watson test to confirm the di oe soning skill. For this 
e diagnosis. If answered incorrectly, review 


case, the 
d scaphoid fracture examination guidelines, 


the Watson test an 


Musculoskeletal | Evaluation, Diagnosis = | 
A patient presents with complaints of tingling and paresthesias in the median nerve distribution of the right 
forearm and hand. The following tests were found negative bilaterally: Adson’s, hyperabduction, costocla- 
vicular, Phalen’s, and the ulnar nerve Tinel’s sign. Based on this information, what is the likely diagnosis? 


Choices: 

1. Ulnar nerve entrapment. | 
2. Pronator teres syndrome. | 
3. Thoracic outlet syndrome (TOS). 
4. Carpal tunnel syndrome. | 


Teaching Points 

Correct Answer; 2 f 
' ; ; i e lower trunk of the brachial ' 

All of these special tests are used to determine neurological compromise e to elongate the prona- } 


1) passive supination ; 
()P active resistance of pronation, 


r teres muscle. 


rome are 
that level); and (2) 


Plexus, Special tests to rule out pronator teres synd 
the two heads of the pronato 


ot Which is tight (this would compress the nerve at 
ch would compress the nerve as it courses between 
Neorrect Choi , 
Olces: t TOS. A negative Phalen s 
aitzatve Adson’s test, hyperabduction test, and costoclavicular test Wit rule out ulnar nerve en- 
erde carpal tunnel ea negan a, the only diagnosis remaining. 


pment. By process of elimination, pronator teres 
rrect solution. Through 


Ipe of Rea 
Soning: Analytical the co , 
0 8 yti Ee oose rder 
r “lust understand the tests described in the maa mo ota (bya negative maton on 
lo Teasoning, the test-taker must determine what © incorrectly, 
moan the dings that is likely. If this question was answered 
ve testing for pronator teres syndrome. 
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Musculoskeletal | Examination 


A physical therapist examines a patient who was referred with low back pain and generalized spinal stiff- 
ness. The patient also reports experiencing intermittent fevers and persistent fatigue. The therapist suspects 


the patient may have ankylosing spondylitis. Which clinical examination technique would help establish 
the diagnosis of this disorder? 


Choices: 

1. Prone instability test (PIT). 
2. Shear test. 

3. Slump test. 

4. Schober’s test. 


Teaching Points 


Correct Answer: 4 


Ankylosing spondylitis (AS) is a chronic, progressive inflammatory disorder that primarily affects the 
spine, sacroiliac joints, and large peripheral joints. As the disease progresses, the inflamed ligaments and 
tendons around the spine ossify, causing a rigid spine with limited mobility. Schober’s test is a measure 


of lumbar spine mobility with forward bending. Most patients with AS exhibit less than 4 cm of lumbar 
flexion during the test (Sp = 0.86). 


Incorrect Choices: 


The PIT and shear test are both used to detect lumbar segmental instability or hypermobility. The slump test 
is a measure of neural tension and is used to reproduce pain associated with nerve root compression or disc 
herniation. See Table 2-21 for a review of lumbar spine instability and nerve root/neural provocation tests. 


Type of Reasoning: Deductive 


This question requires one to recall the guidelines and procedures for each provocative test provided in 
order to determine the best test to confirm the disorder. This requires factual recall of guidelines, which is 
a deductive reasoning skill. For this case, the therapist should perform the Schober’s test. Review provoca- 
tive testing for ankylosing spondylitis, especially the Schober’s test, if answered incorrectly. 
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Lymphatic | Interventions — eat 
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A young patient presents with primary lymphedema of the right lower extremity. What is the BEST choice 
for initial exercise? 


Choices: 

1. Treadmill walking. 

2. Treadmill jogging. 

3. Exercising on a stair climbing machine. 
4. Step aerobics. 


| A a 


Examination C 983 
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eachiNB coe 
nencial low-risk activities ( 
i t should begin wi ‘ pe ee j eg., lym hed Í - 
qhe ingest mming, water aerobics, or tai chi). Exercise should divi bé paar nat ee easy 
pikine sr compression bandages. with a compression 


garment © 


3 . ack & OF stair climbin i 
R ctivities that involve high risk of injury (e.g., soccer, tennis, golf, volleyball, or i 


patients can progress to certain higher-risk activities provided there is no exacerbation of their lymph- 
edema. 


Type of Reasoning: Inductive 

This question requires one to use clinical judgment in order to draw a reasonable conclusion for a patient 
with primary lymphedema. For this case, it is best for the patient to begin exercise with a low-risk activ- 
ity such as treadmill walking. If answered incorrectly, review exercise guidelines for patients with primary 
lymphedema. 
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Neuromuscular | Interventions io Se ee 
An elderly patient is recovering from a right CVA and demonstrates strong spasticity in the left upper 
~emity. The therapist wants to reduce the expected negative effects of spasticity in the left ack heh 
ity while the patient is working on sitting control. What is the BEST position for the upper extremity? 


Choices: 


l. Left elbow flexed with arm resting on supporting pillow, positioned on the patients lap. 


Affected upper extremity extended and internally rotated with the hand at the side. 


oR ulder abducted and externally rotated with elbow extended and weight supported on the = | 
€ hand 


-Left shoulder adducted and internally rotated with the arm extended and hand resting on the thigh. 


That > 
“aching Points 3 
tet Answer 3 depres 
eu der adductors, 2 
“Ors, an ee “xtremity, spasticity is typically strong in scapular retractors, shoul finger flexors. The patient 


and ; ; 
*houlg i nterna rotators; elbow flexors and forearm pronators; and wrist and 
= “sitioned Opposite the expected pattern. 
The $ PE Choices; (ie 
lon ae Choi -c muscles/pattern (i.e. 
"On, elbow ces al] emphasize one or more of the expected spastic muscles/ 
xon, shoulder adduction, and internal rotation). 


internal rota- 


of 
One SOning: | ; correct solution. 
Must z 8: Inferential in order to arrive at the pean evidence 


tegu; atl the ET fter CVA 
Dreg, Wires ; Patterns of spasticity in the body a draw conclusions patient. 
‘sen ferential reasoning skill, in which the test-taker must the above positions nebo 
Westion S minine the possible outcomes from itapien S positioning strates! 
answered incorrectly, review spasticity after 
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adult is recovering from an incomplete L4 neurologic level (ASIA C) spinal Cord 
The patient has been fitted for a rolling walker and ankle foot orthotics 


A young, otherwise healthy, 
the patient's initial level of mobility? 


injury that occurred 2 weeks ago. 
(AFOs). Which examination item is BEST to assess 


Choices: 
1. Functional Gait Assessment (FGA). 


2. Berg Balance Scale (BBS). 
3. 10-meter Gait Speed. 
4, Timed Up & Go (TUG). 


Teaching Points 


Correct Answer: 4 
Although this individual lacks a significant degree (<3 out of 5 strength for most muscles) of innervation 


distal to the L4 level, it is realistic that they would be able to safely complete the TUG with a rolling walker 
and AFOs. The TUG specifically examines multiple domains of mobility (sit-to-stand, ambulation, tum- 
ing, and stand-to-sit) and is recommended by the APTA Neurology Spinal Cord Injury EDGE Task Force 


(see Table 3-23 and Box 3-1). 


Incorrect Choices: 
The FGA examines gait in various and challenging ways to include walking backwards, walking with a nar- 


row base, and walking with eyes closed. These tasks are too challenging for the patient at this initial stage. 
The FGA also does not assess the ability to transition from sit-to-stand or stand-to-sit. The BBS measures 
multiple domains of balance, to include basic transfers, but does not assess gait. 10-meter gait speed is a 
core examination item for patients with various neuromuscular health conditions, but it does not specifi- 


cally assess mobility in the form of sit-to-stand or turns. 


Type of Reasoning: Inductive 

This question requires the test-taker to draw from knowledge of mobility examinations for patients with 

spinal cord injury. This necessitates clinical judgment, which is an inductive reasoning skill. For this case, 
the best examination item is the Timed Up & Go (TUG) test. If answered incorrectly, review mobility as- 


sessments for individuals with spinal cord injury, especially the TUG test. 
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Musculoskeletal! Examination  —_| ic aed CS O 


A physical therapist utilizes ultrasound imaging as a real-time feedback tool while having a patient perform 
abdominal muscle activation exercises. The therapist identifies the transversus abdominus muscle as a 4a! 
band that runs between two white streaks or lines. What is the term used to describe structures that app€®! 


dark on an ultrasound image? 


Choices: 

1. Radiolucent. 
2. Radiopaque. 
3. Hyperechoic. 
4. Hypoechoic. 
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reaching ie 
: 4 

Answer: le that have a relatively low collagen ¢ 
P aures such 5 apa d with those that have a higher colla 
§ und imaging Pa lack collagen, such as blood, appear to 

LERS is anechoic (see Appendix 2B). 
that appe 


ices: 
incorrect on the term used to describe structures that have a hi 
pyperechoic ae and appear white on ultrasound images. Radi 
ments, and 2s pearance of structures on plain radiographs (x-r 
describe os s escribed as radiopaque, while areas devoid of a 
on an X-I 
radiolucent. 


ontent appear darker 
gen content like t 
be black. The te 


(hypoechoic) on ultra- 
endons or ligaments. Struc- 
fm used to describe structures 


gh collagen content (tendons, liga- 

Opaque and radiolucent are terms used to 
ays). For instance, the appearance of metal 
ny tissue appear black and are described as 


Type of Reasoning: Deductive 


wis imaging in order to arrive at a 
nd definitions for ultrasound imaging in o 

e must recall the terms a i3 PEOR ike 
For this question, es necessitates deductive reasoning skill, where facts are utilized es r 
mee a a case, a structure that appears dark on an ultrasound image is termed hyp 

ions. FOr ’ 
ean d imaging terminology if answered incorrectly 
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i ing a discharge recommen 
ital is tasked with making a f ith a roll- 
i ing in an acute care hospital is : safely walk 50 feet wi 
nanan ae iaa accident. The patient needs pune See Spe ay pe 
ing annie tolerate 30 minutes of therapy per day, and requires dally 


i d for 
i therapist to recommen 
gement. Which of the following practice settings is MOST appropriate for the 
the patient's discharge? 


Choices: 


L. Skilled nursing facility. 


Acute rehabilitation hospital. 
3. Custodia] care facility. 


SAOU atory care, 


: services 
AO ag) ire daily skilled nursing care. eee 
tents need to go to a skilled nursing facility if they require daily 
€ rendered at these facilities along with nursing care. 
p Teq Choices: 


ble g Sing and reh 


ient must be 
ls. However, a pati 
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te enough 3 
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<P Walify for an acute rehabilitation hospital. Pa el. This patient requi care must 
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ly and 
. to walk safe 
elt ient in this question requires assistance 
‘ih teq > and from their home safely. The patient 1n 
lly nursing care. 
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Examination C 


Type of Reasoning: Inductive 

For this question, the test-taker must apply knowledge of practice settings to a case scenario of a patient 
who is ready for discharge. This requires clinical knowledge, which is an inductive reasoning skill, For this 
case, given the patient's current level of function, discharge to a skilled nursing facility is Most appropri- 
ate. If answered incorrectly, review practice settings and criteria for admission, especially skilled nursing 
facilities. 


Neuromuscular | Evaluation, Diagnosis 


A patient with trigeminal nerve neuralgia (CN V) is referred to the physical therapist. What are the expected 
examination findings? 


Choices: 
1. Sudden severe pains in the ophthalmic division of CN V. 


2. Paroxysmal and severe pain originating from the mandibular or maxillary divisions of CN V. 
3. Unilateral sensory loss of the ophthalmic division of CN V. 
4. Bilateral sensory loss of CN V in all three divisions. 


Teaching Points 


Correct Answer: 2 


Trigeminal neuralgia (tic douloureux) is a condition characterized by sudden, severe pain occurring in the 


distribution of the trigeminal nerve (CN V). It typically occurs in the maxillary or mandibular division on 
one side of the face. 


Incorrect Choices: 
Symptoms are typically unilateral, not bilateral. It rarely affects the ophthalmic division. 


Type of Reasoning: Inferential 


This question requires one to infer the common signs and symptoms of trigeminal nerve neuralgia. Ques- 
tions that necessitate determining what is likely to be true of a diagnosis often require inferential reason- 
ing skill. In this case, the physical therapist will likely find paroxysmal and severe pain originating from 
the mandibular or maxillary divisions of CN V. If this question was answered incorrectly, review signs and 
symptoms of trigeminal nerve neuralgia. 
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A patient with hypothyroidism and poor drug compliance is referred to physical therapy following 4 
What symptoms might be evident during exercise based on this diagnosis? 


Choices: 

1. Paresthesias of the lower limbs. 

2. Elevated cardiac output. 

3. Sinus tachycardia and arrhythmias. 
4, Myalgia and weakness. 


d C 
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ching P oin 
swer: 4 
h ie results in a decreased metabolic rate and ig li 
Hf o knes (rhabdomyolysis). 
an 
ices: 

orrect choice ; 
5 bradycardia (not tachycardia) and decreased cardiac Output (not increased) can occur. Sen 
panies are not found. Egee 

of Reasoning: Inferential 

This question provides a diagnosis, and the test-taker must determine the symptoms that could occur dur- 
ing exercise based on this diagnosis. This is an inferential reasoning skill. For this situation, the therapist 
should watch for signs of myalgia and weakness during exercise. If answered incorrectly, review exercise 
guidelines for patients with hypothyroidism. 
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Nonsystem | Research 
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kely to produce exercised-induced myalgia 


A group of researchers utilized meta-analysis to identify the evidence for aerobic fitness exercises in the 
management of fibromyalgia. Thirteen randomized, controlled trials (RCTs) and three controlled clinical 
trials (cohort studies and case control studies) were selected. What is the main difference between RCTs 


and controlled clinical trials? 


Choices: 
|, Duration of the studies. 
; ee mate centers versus single center trials. 
4U of the studies. 
se of randomization of subjects. 
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kaching Points 


Correct Answer: 4 ; 
— ain difference between the two types of trials is randomization of subjects into experimental an 
Pl groups (RCT). 


Incorre 
ct Choice . 

eta Eiere i ies of similar 
Purpose o involves the combining of a series of independent, previously p uhin s iment 
Cent tial yield a larger target population. RCTs are used and can be either ee a similar condi- 
ton, m ` A cohort study is a prospective study involving a group of panoro uration and length 
studies : anison is made with a matched group that does not have the condition. 

ae distinguishing factors between the two types of studies. 
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clusion, Şa = guidelines for both RCTs and controlled F sine deductive reasoning a3 If 

din; estion wae 8 such guidelines is factual information, which req especially RCTs and contro’ 
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Neuromuscular | Interventions 


A patient who sustained a stroke 7 months ago is referred for outpatient rehabilitation. The patient is inde 
pendent with transfers and gait. Which of the following interventions has the highest level of evidence for 
improving locomotor function in this patient? 


choices: 
1, Strength training of multiple sets/repetitions at 70% 1 RM. 
2, Body Weight Support Treadmill Training (BWSTT). 
3, Circuit training including strengthening, balance, and aerobic exercises, 
4, Moderate- to high-intensity ambulation training, 


Teaching Points 


Correct Answer: 4 

Various studies support the use of moderate- to high-intensity ambulation for patients that are greater 
than 6 months poststroke. A recent clinical practice guideline from the Academy of Neurologic Physical 
Therapy (see Table 3-27) also recommends moderate- to high-intensity ambulation training and virtua] 
reality treadmill training to improve locomotion in patients 6 months after a central nervous system 
injury (stroke, incomplete spinal cord injury, and traumatic brain injury). 


Incorrect Choices: 

The clinical practice guideline from the Academy of Neurologic Physical Therapy lists strength training 
and circuit training as interventions that may be considered but does not recommend BWSTT or robotic- 
assisted ambulation training. These interventions may have value early in rehab or when targeted toward 
corresponding impairments (e.g,, strength, balance), 


Type of Reasoning: Deductive 

For this question, one must recall guidelines for effective intervention approaches to improve locomo- 
tor function in patients who are greater than 6 months poststroke. This necessitates the recall of factual 
information, which is a deductive reasoning skill. For this scenario, circuit training including strength- 
ening, balance, and aerobic exercises have the highest level of evidence. Review information on improv- 
ing locomotor function in patients with stroke, especially greater than 6 months poststroke, if answered 
incorrectly. 
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A patient with a long history of systemic steroid use for asthma control is hospitalized with pneumonia. 
Which of the following is a contraindication to percussion? 


Choices: 

1, Barrel chest. 

2. BP >140/90. 

3. Intercostal muscle wasting, 
4, Decreased bone density. 
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The physical therapist is examining the patient's left ankle. The test pictured below 


which structure? 
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Choices. 
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Examination C 


Incorrect Choices: . d i es 
The primary test for the calcaneofibular ligament is talar tilt. The tibiotalar and anterior tibiofibular liga. 


ment would not be stressed with the anterior drawer test. 


Type of Reasoning: Analytical . 
One must understand the test described in the question in order to choose the correct solution. Through 


analytical reasoning, the test-taker must determine how each ligament is tested. If this question was an- 
swered incorrectly, review information on provocative testing for ankle ligaments. 


Musculoskeletal | Evaluation, Diagnosis 


A patient with possible ligamentous injury of the knee presents with excessive tibial external rotation. 
Which ligament is MOST LIKELY to be injured? 


Choices: 

1. Posterior cruciate. 

2. Medial patello-femoral. 
3. Anterior cruciate. 

4. Medial collateral. 


Teaching Points 


Correct Answer: 4 

The medial collateral ligament prevents external rotation and provides stability to the knee. Excessive 
external rotation (ER) would represent injury to either the medial collateral ligament (MCL) or the lateral 
collateral ligament (LCL). 


Incorrect Choices: 
The anterior cruciate ligament (ACL) and posterior cruciate ligament (PCL) prevent internal rotation, and 
the medial patello-femoral ligament does not play a role in the prevention of tibial rotation. 


Type of Reasoning: Inferential 

One needs to be aware of the anatomical attachment of both the cruciate and collateral ligaments in order 
to arrive at a correct conclusion. For this question, one must infer what is likely to be true of a case, which 
is an inferential reasoning skill. In this case, the medial collateral ligament is most likely injured. Review 
collateral and cruciate ligaments of the knee and stability if answered incorrectly. 
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A middle-aged patient has been undergoing long-term corticosteroid treatment for pulmonary sarcoidosis. 
Due to the side effects of treatment, which intervention is the MOST important component to the patients 
physical therapy plan of care? 


Choices: 

1. Supplemental oxygen use. 

2. Resisted exercise for proximal muscle strengthening. 
3. Acapella for airway clearance. 

4. Education on pursed-lip breathing. 
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Musculoskeletal | Interventions | 


The patient has a fifth rib that is “stuck” in the position of maximal inspiration. Which technique is BEST 
to improve the rib mobility and assist it in returning to its resting position? 


Choices: 

1. Maitland grade IV mobilization of the head of the rib at the costovertebral joint in the superior direction. 
2. Maitland grade II mobilization of the head of the rib at the costovertebral joint in the superior direction, 
3. Maitland grade IV mobilization of the head of the rib at the costovertebral joint in the inferior direction. 
4. Maitland grade II mobilization of the head of the rib at the costovertebral joint in the inferior direction. 


Teaching Points 


Correct Answer: 1 

With inspiration, the lateral portion of the ribs moves up and the head moves down; to bring it back toa 
neutral position, the head needs to glide superiorly, allowing the lateral part of the rib to lower with expi- 
ration. Grade IV mobilizations are used to improve joint mobility. 


Incorrect Choices: 
All other choices have either the incorrect technique to improve joint mobility or incorrect direction. 


Type of Reasoning: Inferential 

One needs to be knowledgeable of the different utilization of mobilization grades and of the biomechanics 
of the costovertebral joints during respiration in order to determine a correct conclusion. This necessitates 
inferring a best course of action for a successful clinical outcome, which is an inferential reasoning skill. For 
this situation, Maitland grade IV mobilization of the head of the rib at the costovertebral joint in the supe- 
rior direction is best. Review Maitland’s oscillatory techniques for the rib cage if answered incorrectly. 


n e A = s 


-Neuromuscular | Examination = — ———— 4s E 


An older adult with Parkinson's disease (PD) (Hoehn & Yahr disease Stage 3) is referred to physical ther- 
apy for evaluation and treatment. The patient and his spouse report that in addition to the typical motor 
symptoms (bradykinesia, rigidity), he is now having difficulty with planning, multitasking, and word recall. 
Which examination item is BEST to assess the patient's new symptoms? 


Choices: 

1. Recall of three unrelated words. 

2. Montreal Cognitive Assessment (MoCA). 

3. Mini-Mental State Examination (MMSE). 

4. Timed Up & Go with Cognitive Task (TUG-Cog). 


Teaching Points 


Correct Answer: 2 

The patient's new symptoms suggest potential mild cognitive impairment (see Box 10-1). The MoCA is 4 
reliable and valid tool to examine mild cognitive impairment and dementia in older adults and patients 
with neurologic health conditions. It includes multiple cognitive domains (visuospatial, executive fun 
tion, naming, memory, attention, language, abstraction, and orientation) and is specifically recommended 
by the APTA Neurology Section Parkinson's Disease EDGE Task Force (see Table 3-19). 
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l l th ma deere and is limited to short-term 
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| helpful for assessing the impact of multitaskin nitive i 
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e of Reasoning: Inductive 
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review cognitive examinations, especially the MoCA. 


Cardiovascular/Pulmonary | Examination 


Apatient has a 10-year history of peripheral vascular disease (PVD) affecting the right lower extremity. 
During auscultation in a peripheral vascular examination, what should the therapist expect to find? 


Choices: | 
1. Cool temperature of the lower extremity. : 
2. Pitting edema of the dorsum of foot. i 
3. Femoral and popliteal artery bruits. : 
4. Capillary refill greater then 5 seconds. | 


| 
Teaching Points | 


Correct Answer: 3 ee | 
i It is a characteristic 

A bruit is a swishing sound that occurs in the presence of narrowing of an artery 

ing of PVD present on auscultation. 


Incorrect Choices: 


; ae cool temperature, pitting 
All other choices are not revealed on auscultation. Palpation hele eee 
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3. Standing hamstring stretch. ‘ 
4. Half-kneeling hip flexor stretch. 


Teaching Points 


Correct Answer: 4 


A positive Thomas test indicates that there is tightness of Be ut the Eig: feces alle a 
EA the question stem did not differentiate between tigh 


femoris muscle for the Thomas test, this finding combined vn ne GE N of limited hip extension 
during gait suggest that hip flexor muscle tightness should be addressed. 


the hip flexors or quadriceps femoris muscles. 


Incorrect Choices: a A ay 

Hip mobilizations are utilized to increase limited, intrinsic joint mobility. aged seed i aes mo- 
bilization is frequently utilized to improve hip flexion, the positive Thomas tes fer ests | a 
muscle length restriction rather than a joint mobility restriction. Hip A-P glide mobilizations are utilized 
to improve hip flexion, not hip extension. Hamstring stretches will help improve hip flexion and/or knee 
extension range of motion. 


Type of Reasoning: Inductive 


For this question one must recall the Thomas test and what a positive test indicates in order to determine 
the best intervention approach to address the patient's deficit. This requires inductive reasoning skill, 
where clinical knowledge is paramount to arriving at a correct conclusion. For this situation, the therapist 


should choose a half-kneeling hip flexor stretch. If answered incorrectly, review the Thomas test and inter- 
vention approaches for tight hip flexors. 


Musculoskeletal | Evaluation, Diagnosis 


bearing. The 
, and a weak gluteus medius. 
Choices: 


1. Gluteus medius muscle strain. 
2. Oligoarticular juvenile rheum 


atoid arthriti 
3. Slipped capital femoral epiphysis (SCFE) ae 
4. Legg-Calvé-Perthes disease. 7 
Teaching Points 

Correct Answer: 3 

The SCFE age range is 10- 


8 16 years of 
to right hip 1s 2:1 with 3 5 age, and the mal 
) Is 2:1, 0% bil e to female ratia ic a. : 
a ight-bearing, limited and pate ii Hie best examination iaaa a sh The incidence of left hip 
scription of SCFE and Legg,-Calve-Perthes dig tion and weak hi ude pain that worsens with 
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Incorrect Choices; P abductors, See page 123 fora 


A tation. A gluteus medius musde 

en with juveni 8th-tension relatio contraction. The associated weak- 

enti Sos: rheumatoid arthriti aD. Pauciarticular or oligoarticu- 
y affected joints. The hips s. In some combination, the knees, 


are usually spared. 
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Nonsystem | Equipment, Devices 

eit wi femoral amputation and an above-kn i E: 
A patient with a trans ee : €-Knee prosthesis demonstrates knee instabili 
while standing. The panien s knee buckles easily when performing weight shifts. What is the MOST likely 
cause of the problem? 
Choices: 


1. Weak gluteus medius. 
2, Prosthetic knee set too far anterior to the TKA line. 
3. Tight extension aid. 


4. Prosthetic knee set too far posterior to the trochanter-knee-ankle (TKA) line. 
Teaching Points 
Correct Answer: 2 


In order to increase stability of the knee, the prosthetic knee axis of rotation is normally aligned anterior 

(0a line extending from the trochanter to the ankle (TKA line). A knee set too far anterior to the TKA line 

will cause the knee to buckle. 

Incorrect Choices: 

Å Prosthetic knee set 

flexing the knee. The 

abductors can result 
e latter part of swi 


Type of Reasoning: Inductive 
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Examination C 


Choices: 

1. Timed Up & Go Test. 

2. Berg Balance Test. 

3. 6-Minute Walk Test. 

4. Performance-Oriented Mobility Assessment (Tinetti). 


Teaching Points 


Correct Answer: 2 


The Berg Balance Test is a 14-item test of static and dynamic balance in sitting and standing. It also exam- 


ines sit-to-stand and stand-to-sit transitions. It does not include items examining gait. Gait was not part of 
this person's training program. 


Incorrect Choices: 


The TUG and Tinetti examine gait along with balance. The 6-Minute Walk Test is a measure of walking 
endurance. 


Type of Reasoning: Inductive 


This question requires clinical judgment to determine the BEST measurement tool for improvement in 
balance. This is an inductive reasoning skill, where clinical knowledge is applied to therapeutic situations 
to determine a best course of action. For this situation, the Berg Balance Test is best. If answered incor- 


rectly, review balance tests, especially the Berg Balance Test. See Box 3-1 and Table 3-11 for additional 
information on balance measures. 


Systems Interactions | Evaluation, Diagnosis 


A middle-aged patient complains of “throbbing pain” in the lumbar region with activities upon exertion, 
such as walking up a flight of steps or playing tennis. The patient expresses no complaints of pain with 
bending, twisting, sitting, standing, or walking any distance. Active movements of the lumbar spine are full 
and pain free. Provocation testing is negative. Neurological signs are unremarkable. There is no significant 
tenderness to palpation. What is the MOST likely diagnosis for this patient? 


Choices: 

1. Lumbar disc herniation. 

2. Aortic aneurysm. 

3. Quadratus lumborum muscle strain. 
4. Sacroiliac joint sprain. 


Teaching Points 


Correct Answer: 2 


Throbbing low back pain that occurs only with activities that increase the heart rate is a red flag for aortic 
aneurysm. Immediate medical referral is indicated. 


Incorrect Choices: 


The fact that the patient reports no pain with activities such as bending, twisting, sitting, and walking 
reduces the odds that the problem is mechanical. In addition, the fact that the symptoms could not be 
reproduced during the physical therapy examination reduces the odds that it is a musculoskeletal condition. 


Examination C 
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Neuromuscular | Interventions 


e test-taker must 
r : analyze to det ‘ 
alytical reasoning skill. For this Patel a likely 
f € most 


ew signs and symptoms of aortic 


A patient that is undergoing spinal cord rehabilitation is viewed as uncooperative by staff. The patient 
refuses to complete the training activities outlined to promote independent functional obilie A review 
of history reveals that previously the patient was the director of a company with a staff of 20. What is the 
MOST appropriate action the therapist can take? 


Choices: 
i. Have the patient work with a supervisor who is a person in authority. 


2. Refer the patient to a support group before resuming rehabilitation. 
3. Involve the patient in goal setting and structuring the training session. 
4. Carefully structure the activities and slow down the pace of training. 


Teaching Points 


Correct Answer: 3 ! 

An andragogical approach is best. The patient is an adult learner who should be meen n a IE 
responsibility for planning the learning experience and goal setting. The therapist sho P 

problem, structure the learning environment, and provide necessary resources. 


Incorrect Choices: 


1 asing the buck or transferring responsibility to a sup 
3 i ‘Support group before continuing rehabilitation or s 
vely impact r ehabilitation and result in increased length of stay. 


ervisor is not appropriate. Requiring a ar 
lowing down the pace of training would nega 
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Choices: 

1. Longitudinal cohort. 

2. Observational cross-sectional. 
3. Randomized controlled trial. 
4. Case-control. 


Teaching Points 


Correct Answer: 3 ; Pes 
Randomized controlled trials (RCT) are the preferred research design for establishing a cause and effect 


relationship. Since participants are randomly assigned to groups, this design provides the greatest protec. 
tion from threats to internal validity and is most appropriate to identify the group with the best functional 


outcomes. 


Incorrect Choices: 
All of the other choices are observational study designs and do not involve the scientific rigor of an RCT. 


Cohort designs evaluate the natural course of phenomena over time in a particular group of subjects. 
Cross-sectional designs are used for population-based surveys and to assess the prevalence of a particular 
condition or disease in a sample. Case-control studies assign subjects to groups based on the presence or 


absence of a particular trait or naturally occurring phenomenon. 


Type of Reasoning: Deductive 
For this question, the test-taker must recall the different types of research designs in order to determine 


a best research design for this particular research question. This necessitates the recall of factual informa- 
tion, which is a deductive reasoning skill. For this case, the best design is a randomized controlled trial. If 
answered incorrectly, review research designs, especially the randomized controlled trial. 


Genitourinary | Evaluation, Diagnosis = alee 


~~. 


Patient presents with burning and tingling on the left lateral thigh that has manifested recently in her third 
trimester of pregnancy. The patient states that symptoms occur more in standing than sitting, and that light 
touch is more aggravating than applied pressure. Patient was negative for the neurological findings involv- 

ing reflexes, dermatomes, and myotomes. Based upon this information, what is the MOST LIKELY cause of 


these symptoms? 


Choices: 
1. Disc derangement L 2/3 segment. 


2. Nerve root L3 compression. 


3. Meralgia paresthetica. 
4. Referred pain from the sacroiliac joint due to instability postrelaxin release. 


Teaching Points 


Correct Answer: 3 
Meralgia paresthetica is a condition involving the lateral femoral cutaneous nerve. The nerve is respons! 


ble for innervation of the lateral aspect of the upper thigh. This nerve passes medial by the psoas majos 
before crossing in front of the iliacus and then under the inguinal ligament. With increased weight ne 
increased anterior pelvic tilt this nerve can be entrapped as it passes. Thus, it can be a common proble 


seen in pregnancy. 
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ining the patient with the 
linical finding would the physical therapist expect to find when examining 
Which clinic 
chest film shown here? 


Choices: 

l. S1 heart sound. 

2. $3 heart sound, 

- Unilateral lower extremity edema. 
- Unilateral upper extremity edema. 


Teaching Points ae 
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€ A~-P chest x-ray demonstrates pulmo the enlarg 
lo 
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Type of Reasoning: Analytical . 
For this question, the test-taker must analyze the chest film presented and interpret the likely findings re- 
sulting from it. This requires analytical reasoning skill. For this situation, the x-ray demonstrates the likely 
clinical finding of an $3 heart sound consistent with pulmonary edema and interstitial edema and heart 
failure. If answered incorrectly, review pulmonary edema information and x-ray findings. 


Neuromuscular | Evaluation, Diagnosis 


A physical therapist is observing a child who is typically developing and has just begun to walk within the 
last month. Which of the following is expected in a child just learning to walk? 


Choices: 

1. Neutral hip position. 

2. Bilateral hip adduction. 

3. Genu valgum. 

4, External rotation of the hips. 


Teaching Points 


Correct Answer: 4 
Children who have just begun to walk externally rotate their hips (toe out) for balance. This increases the 


base of support. 


Incorrect Choices: 

Children who have just learned to walk independently (12-15 months of age) typically display bowed 
legs (genu varum), flexion at the hips to keep the center of gravity forward, and have a wide base of sup- 
port (hips in abduction). They also demonstrate “high guard” position of their upper extremities to help 


maintain balance. 


Type of Reasoning: Inferential 

This question requires one to infer what is likely to be true of a therapeutic situation, which often neces- 
sitates inferential reasoning skill. One must also recall the developmental gait patterns of children. In this 
case, one would expect the child to demonstrate external rotation of the hips. If this question was an- 
swered incorrectly, review developmental gait patterns in children (see Table 9-2). 


Musculoskeletal | Interventions 


A patient presents to physical therapy with acute neck pain secondary to a motor vehicle accident where they 
experienced a rapid acceleration-deceleration mechanism. The therapist's diagnosis is whiplash-associated 
disorder (WAD). Which intervention should be emphasized as part of a multimodal treatment plan during 
the acute stages of WAD? 


ee 
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ervical traction. 


teaching Points 


correct Answer: 2 

according to the Neck Pain Clinical Practice Guidelines (see Box 2-15 
with movement coordination impairments (WAD) should include pa 
main active, return to preactivity levels as soon as possible, perform postural exercises, mobilization, and 


ubmaximal exercise programming (endurance, strengthening, and coordination). In addition, physical 
therapists may consider the use of transcutaneous electrical nerve stimulation pa 


), interventions for acute neck pain 
tient education instruction to re- 


incorrect Choices: 


Short-term use of a cervical collar may be indicated in some circumstances. However, therapists should 
avoid prolonged use of neck braces. Iontophoresis is not recommended as part of the neck pain guidelines 
for movement coordination impairments, including WAD. Intermittent cervical traction is not recom- 
mended as part of the neck pain clinical guidelines for movement coordination impairments, including 
WAD. Intermittent cervical traction may be appropriate for patients classified with other categories of neck 
pain such as mobility deficits or radiating pain. 


Type of Reasoning: Inductive i 

For this question, the test-taker must utilize knowledge of intervention approaches for whiplash-associated 
disorder (WAD) to draw a reasonable conclusion. This requires inductive reasoning skill, where amei 
knowledge helps one to make effective intervention decisions. For this scenario, the treatment plan sho 
emphasize mobilization. Review the Neck Pain Clinical Practice Guidelines if answered incorrectly. 
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Teaching Points 


Correct Answer: 2 

Anterior interosseous syndrome results in pain in the upper third of the forearm with specific weakness to 
the flexor pollicis longus, flexor digitorum profundus (index and middle fingers), and pronator quadra- 
tus. This neural entrapment results in the inability to form an “OK” sign. 


Incorrect Choices: 


Pronator teres syndrome, carpal tunnel syndrome, and cubital tunnel syndrome would involve both 
motor and sensory changes as well as weakness of various muscles to include thenar (carpal tunnel and 
pronator teres syndrome) and hand intrinsic (cubital tunnel syndrome) muscles. 


Type of Reasoning: Analytical 

For this question, the test-taker must analyze the symptoms presented and determine the health condi- 
tion that is most consistent with these symptoms. This requires analytical reasoning skill where pieces 
of information are weighed to draw reasonable conclusions. For this scenario, the symptoms are most 


consistent with anterior interosseous syndrome. Review symptoms of anterior interosseous syndrome, if 
answered incorrectly. 


Musculoskeletal | Examination : | et hoe E ) 


A patient is referred for physical therapy with a diagnosis of degenerative joint disease (DJD) affecting C2 
and C3. The patient complains of pain and stiffness in the cervical region and transient dizziness with some 
cervical motions. What is the BEST initial examination procedure? 


Choices: 

1. Vertebral artery test. 
2. Adson‘s maneuver. 
3. Lhenmitte’s test. 

4. Oppenheim’s test. 


Teaching Points 


Correct Answer: 1 


The vertebral artery test checks the integrity of the blood flow through the artery in the cervical region. 
Because the patient is experiencing symptoms of circulatory disturbance and a unilateral pull could com- 
press the left cervical structures, the vertebral artery test is an appropriate screening test. The test consists 
of passively placing the patient's head in extension and side flexion in a supine position. Then the head 
and neck are slowly rotated to the laterally flexed side and held for 30 seconds. Some of the positive signs 
may be syncope, lightheadedness, nystagmus, or visual disturbances. Though there are some doubts about 
the sensitivity/specificity of this test, the patient's initial complaint of dizziness with some cervical move- 
ments would indicate that it be applied in this case. 


Incorrect Choices: 


Lhermitte’s sign is pain down the spine and into the upper or lower limbs with passive flexion of the neck. 
It is used to identify dysfunction of the spinal cord associated with upper motor neuron lesions and is 
typically positive in MS. Adson’s maneuver is a test for thoracic outlet syndrome (TOS). Oppenheim’s test 
involves running a fingernail along the crest of the tibia; a positive test is the same as a positive Babinski. 
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Ithy, adult is recovering from an L5 ed ps ns 

a young otherwise healthy 8 an L5 vertebral fracture with zie eee 

ern L5 and all sacral nerve roots. What are the functional expectations for ae involving the 

Choices: 

i. Ambulation using bilateral AFOs and canes. 

2 Ambulation using bilateral KAFOs, crutches, and a swing-through gait. 

3. Ambulation using reciprocating gait orthoses and a reciprocating walker. 

4. Ambulation using bilateral KAFOs and a reciprocating walker. 


Teaching Points 


Correct Answer: 1 | 
this injury will result in significant motor and sensory loss in the posterior pelvis, posterior thighs, legs, 
feet, and toes. Intact movements include hip flexion, hip adduction, and knee extension. The quadriceps 


become FULLY innervated at L4 level. This patient can be expected to be a functional ambulator using 
bilateral AFOs and crutches or canes. 


Incorrect Choices: i i 
All other choices include orthotic devices that offer control of joints that is not needed (orthotic bracing 
of knees and hips). Also crutches or walkers should not be needed. 
Type of Reasoning: Analytical 


0 -a injuries in order to determine the 
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„Onal expectations for this patient. In order to arrive at the correct conclusion, ee t this level. If 
ble choices and determine which choice is most aligned wit ome: sala areata spinal injuries. 
question was answered incorrectly, review functional expectations for patien 


| Sie eer e 
Mh rom i l l w > = =e k = Pe a —" =e = l a 


4 Xamir i i 
Ciy zy * Patient with a suspected deficit in graphesthesia, wha 
th eyes closed? 
l p ceg, 
. iffer 
i The vbn etts placed in the hand and manipulated. 
A Dires es of a tuning fork when placed on a bony p"° 
Digg “ters traced on the hand. odin theh ad 
eighted, identically shaped cylinders plac 


minence. 


1004 Examination C 


Teaching Points 


Correct Answer: 3 | 
Graphesthesia is the ability to recognize numbers, letters, or symbols traced on the skin. 


Incorrect Choices: din the hand using identically shaped 
is i ili ize di ights placed in the hand us! 
Barognosis is the ability to recognize different weights p ating tuning fork placed ona 


s TE TS n è . f? ibr 
objects. Pallesthesia is the ability to recognize vibratory stimuli (i.e, a vi | 
bony prominence). Stereognosis is the ability to recognize different objects placed in the hand and ma- 


nipulated. During testing, vision is occluded. 


Type of Reasoning: Deductive A 
This question requires factual recall of the definition of graphesthesia, which is a deductive reasoning 


skill. Using past knowledge of neuroscience is beneficial to arriving at the correct solution. If this question 
was answered incorrectly, review sensory testing procedures (see Table 3-3). 


S 


Neuromuscular | Interventions 


A patient recovering from stroke is ambulatory without an assistive device and demonstrates a consistent 
problem with an elevated and retracted pelvis on the affected side. Which manual therapeutic exercise pro- 


cedure is the BEST choice to remediate this problem? 


Choices: 

1. Provide downward compression during stance. 

2. Utilize light resistance to posterior pelvic elevation during swing. 
3. Provide anterior-directed pressure during swing. 

4. Utilize light resistance to forward pelvic rotation during swing. 


Teaching Points 


Correct Answer: 4 
An elevated and retracted pelvis is a common problem during gait for many patients recovering from a 


stroke. Providing light resistance to forward pelvic rotation actively engages those muscles and reciprocally 
inhibits the spastic retractors. 


Incorrect Choices: 
Providing anterior-directed pressure during swing or resistance to pelvic elevation may serve to only increase 


the problem. Downward compression during stance is also inappropriate as this is a swing phase deficit. 


Type of Reasoning: Inductive 

One must utilize clinical judgment in order to determine which therapeutic exercise procedure would 
BEST address the patient's problem. Using inductive reasoning skills, the test-taker must analyze the four 
possible choices and then rely on knowledge of mobility challenges in a stroke in ord d = ine the 
BEST course of action for this patient. order to determi: 


Examination € 1005 


yromuscular | Examination 
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t suspects lower brain stem involvement in a patient with amyotrophi 
on findings reveal motor impairments of the tongue with ipsi TEN ic lateral sclerosis (ALS). 


a therapis 
These findings confirm involvement of which cranial nerye? al wasting and deviation ae 


pxaminati 
protrusion. 


Choices: 
1, Hypoglossal. 
2. Glossopharyngeal. 


3. Vagus. 
4, Spinal accessory. 


Teaching Points 


Correct Answer: 1 
The hypoglossal (CN XII) controls the movements of the tongue. Ipsilateral wasting and the deviation to 
the ipsilateral side on protrusion are indicative of damage. 


Incorrect Choices: 

Involvement of the glossopharyngeal (CN IX) results in slight dysphagia, loss of taste in the posterior 
third of the tongue, and loss of gag reflex. Involvement of the spinal accessory nerve (CN XI) results 
in minor problems in deglutition and phonation along with weakness in ipsilateral shoulder shrug- 
oe Involvement of the vagus (CN X) results in dysphagia, hoarseness, and paralysis of the soft 
Palate. 


Type of Reasoning: Analytical 

This question requires one to recall the functions of the 12 cranial nerves and then perme ieee re 
“Most likely impaired in this situation. Questions that involve determining an ee eae et 
Soup of symptoms require analytical reasoning skill. If this question Was an i 
“amination of the 12 cranial nerves (see Table 3-1). 
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Teaching Points 


Correct Answer: 1 

The therapist should suspect a labral tear. This is a common finding among pitchers and athletes who do 
a lot of throwing (especially those who present with abnormal ROM findings and instability symptoms 
of popping and catching). Although this athlete may present with impingement, an MRI is warranted to 
fully diagnose the condition and to develop an appropriate treatment plan. 


Incorrect Choices: 
Beginning treatment without definitive testing is contraindicated. Plain radiographs are inappropriate for 
suspected soft tissue lesions. 


Type of Reasoning: Inductive 

This question requires clinical judgment to determine a best course of action for a patient with painful 
passive internal rotation with limitations in range. Questions that require one to weigh a group of symp- 
toms and determine a best course of action often necessitate inductive reasoning skills. If this question 
was answered incorrectly, review signs and symptoms of labral tear and diagnostic testing. 


Ə 


System Interactions | Evaluation, Diagnosis 


A physical therapist conducts a chart review prior to initiating treatment for a deconditioned inpatient. The 
patient is currently receiving chemotherapy for prostate cancer. After reviewing the current laboratory values 
listed below, the therapist determines that the patient should not perform any resistance exercises and de- 
cides to reschedule the therapy session for the next day. Which lab results prompted the therapist to make 


this decision? 


Choices: 

1. Hematocrit = 48%. 

2. Platelet count = 8,000 cells/mm’. 

3. White blood cell count = 10,000 cells/mm’. 


4. Hemoglobin = 15 g/dL. 


Teaching Points 


Correct Answer: 2 

The platelet count in this individual is extremely low and no resistance exercises should be performed 
because the patient is at increased risk for hemorrhage. The patient may perform ADLs and gentle AROM 
exercises. Patients with platelet counts under 10,000 cells/mm’ typically undergo transfusions and should 
be monitored for hematuria, petechiae, and other signs of active bleeding. 


Incorrect Choices: 

Each of the lab values in the other answer choices are within the range of normal values for males. Exer- 
cise would not be contraindicated based on these results. See Tables 4-10 and 8-1 for a review of cardio- 
vascular laboratory values and possible implications for physical therapy. 


Type of Reasoning: Deductive 

For this question, the test-taker must recall the lab values that indicate therapy should be rescheduled. 
This requires factual recall of guidelines, which is a deductive reasoning skill. In this case, a platelet count 
of 8,000 cells/mm? indicates a low platelet count and therapy should be rescheduled. Review laboratory 
values, especially platelet values, if answered incorrectly. 


_ 
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th a transfemoral amputation is unable to wear a total contact prosthes 


j 3 
a patient | of the residual limb reveals erythema and edema extending over AAD: m 0 past 4 days 
Ils the therapist that the limb is very itchy and Painful. What is the MOST fa notes 
j OF HKEY cause of 


choices: 

į, Impetigo. 

9, Herpes Zoster 
3, Cellulitis. 

4, Dermatitis. 


Teaching Points 


Correct Answer: 4 
This patient is exhibiting symptoms of contact dermatitis. Primary treatment is removal of the offending 


agent (in this case, the total contact prosthesis) and treatment of the involved skin with lubricants, topical 
anesthetics, and/or steroids. The patient may require a thin sock if the problem does not resolve. 


Incorrect Choices: 

Cellulitis is a suppurative inflammation of the dermis and subcutaneous tissues frequently accom- 
panied by infection. Impetigo is a staphylococcal infection with small macules (unraised spots) or 
vesicles (small blisters). Herpes zoster is a viral infection with red papules along the course of a nerve 


or dermatome. 


Type of Reasoning: Analytical 

This question requires the test-taker to determine the MOST LIKELY cause for the patient's symptoms, 
Which is an analytical reasoning skill. In order to arrive at the correct conclusion, one must analyze the 
four Possible choices and determine which choice is most aligned with one’s knowledge of skin ean 
tions, inflammations, and infections. If this question was answered incorrectly, review symptoms 


tr 
atment approaches for dermatitis. 
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Teaching Points 


Correct Answer: 4 

The correct description of the arthrokinematic motion occurring at the radlocarpal joint lacking in this 
patient is the palmar glide. Due to the anatomical structure of the bones forming this joint, the convex 
scaphoid and lunate articulate with the concave radius, resulting in opposite roll and glide during extension, 


Incorrect Choices: 
Other choices describe movements occurring during ulnar and radial wrist deviation or of the glide occur- 
ring during flexion. 


Type of Reasoning: Deductive 

One needs to understand the convex-concave rules of joint movement to arrive at a correct conclusion, 
This requires recall of the anatomical structures of the wrist and proper rolls and glides, which is factual 
information and therefore a deductive reasoning skill, For this case, the therapist should glide the lunate/ 
scaphoid palmarly relative to the radius. Review concave-convex rules of the wrist and mobilization tech- 
niques if answered incorrectly. 


Musculoskeletal | Examination te ‘sei oo 4 


Following a hip fracture that is now healed, a patient presents with weak hip flexors (2/5). All other 
muscles are within functional limits. Based on these findings, what should the therapist expect the patient 


may display during gait? 


Choices: 

1. Backward trunk lean. 
2. Forward trunk lean. 
3. A circumducted gait. 
4. Excessive hip flexion. 


Teaching Points 


Correct Answer: 3 

Circumduction is a compensation for weak hip flexors or an inability to shorten the leg (weak knee flexors 
and ankle dorsiflexors). Hip hiking can also compensate for an abnormally long leg (lack of knee flexion 
and dorsiflexion). See Chapter 12 for a review of common gait deviations. 


Incorrect Choices: 
Excessive hip flexion is a compensation for footdrop. Forward trunk lean and backward trunk lean are stance 
phase deviations that compensate for quadriceps weakness and gluteus maximus weakness, respectively. 


Type of Reasoning: Inferential 

This question requires the test-taker to draw conclusions based on evidence presented, which is an in- 
ferential reasoning skill. Questions of this nature often provide a diagnosis, and the test-taker must infer 
the likely symptoms. In this case, the test-taker must determine that a patient with weak hip flexors will 
display a circumducted gait pattern during ambulation. If this question was answered incorrectly, review 


causes for a circumducted gait pattern. 
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D 3 c adaa d i 
$ individuals with chronic kidney disease are at high risk for cardiovascular disease. 


Teaching Points 


Correct Answer: 4 
individuals with chronic kidney disease (CKD) are at high risk for the development of cardiovascular 


disease. In fact, up to 70% of those with progressive kidney dysfunction die before reaching end-stage 
disease, primarily due to cardiovascular events. Due to the progressive nature of the disease. there is an 
almost universal reduction in physical activity. The goal of an exercise intervention in the early stages is to 
prevent individuals with CKD from becoming sedentary and to prevent physical deconditioning. 


Incorrect Choices: 
As compared to later stages of CKD, individuals with stage 1 to 2 renal failure have less risk of developing 


polyneuropathy, which can lead to falls and fractures. Falls and fractures would be more appropriate for 
disorders such as osteoporosis, neurologic conditions, and dementia. Ascites is the abnormal build-up of 
fluid within the abdomen, and it may interfere with exercise. The most common cause of ascites is liver 
disease (cirrhosis), although it may be seen in patients with CKD. However, in this scenario, the risk of an 
adverse cardiovascular event would be a higher priority concern than ascites. Chronic renal failure (and 
associated heart failure) may lead to edema of the lower extremities but not lymphedema. Lower extrem- 
ty lymphedema often results from surgical removal of pelvic lymph nodes during a hysterectomy. 


Type of Reasoning: Inductive 
and exercise regimens in order to draw 
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Teaching Points 


Correct Answer: 3 
The investigator used a sample of convenience and therefore introduced systematic sampling error 
(a threat to validity). Random selection of subjects would improve the validity of this study. 


Incorrect Choices: 

Generalization to a group of patients with chronic ankle sprain cannot be made. There was no system- 
atic error in measurement in this example. The Hawthorne effect refers to the influence that the subject's 
knowledge of participation in the experiment had on the results of the study. 


Type of Reasoning: Inferential 

The test-taker must determine what the most likely conclusion should be to this research study, given the 
protocol implemented. Questions that require one to draw conclusions based on evidence necessitate in- 
ferential reasoning skills to come to the correct conclusion. In this study, the validity has been threatened 
by convenience sampling. If this question was answered incorrectly, review guidelines to improve validity 
in research. 


Cardiovascular/Pulmonary | Interventions l 


A patient was admitted with pneumonia and has significant pulmonary secretions. The patient's SpO, is | 
90% on room air. The patient also experiences claustrophobia. Which oxygen delivery equipment and 
parameters would be BEST to increase their SpO,? 


Choices: 

1. Face mask at 40% FiO, (fraction of inspired oxygen). 
2. Nasal cannula at 1L/minute. 

3. Nonrebreather mask at 10L/minute. 

4. Venturi mask with humidification at 40% FiO.,. 


Teaching Points 


Correct Answer: 4 
The Venturi mask is open at the top, which will mitigate the patient's possible feelings of claustrophobia. 
The humidification will facilitate secretion mobility and clearance, thereby increasing the SpO.,. 


Incorrect Choices: 

The patient reports being claustrophobic, which indicates that they will not tolerate a face mask or nonre- 
breather. A nasal cannula will assist with decreasing the patient's feelings of claustrophobia, but 1L/minute 
is not adequate to improve the patient's gas exchange deficit. 


Type of Reasoning: Inductive 

For this question, the test-taker must weigh the oxygen delivery equipment options and determine which 
option will best increase the patient's SpO,. This necessitates clinical judgment, which is an inductive 
reasoning skill. For this case, the therapist should select a Venturi mask to increase SpO,. If answered 
incorrectly, review oxygen delivery equipment, especially the Venturi mask. 
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Teaching Points 
Correct Answer: 3 
if confronted with a patient that has a suspected femoral neck fracture, timely diagno 
are critical. A fracture of the femoral neck may disrupt the medial and lateral femoral 
leading to avascular necrosis of the femoral head. | 


is and interventi Of 


Incorrect Choices: | | 
Hip dysplasia is a congenital disorder that results in abnormalities in the size, shape, and orientation of 
the femoral head, acetabulum, or both. Hip dysplasia increases the risk of hip subluxations or dislocation. 
Legg-Calvé-Perthes disease may also result in disrupted blood supply to the femoral head, but this con- 
dition is idiopathic in nature versus the traumatic fracture described in the question stem. Lege-Calvé- 


Perthes disease is typically seen in males between the ages of 2-1 : ATS 
eriorly and inferiorly in relation to the femoral 
neck The disorder is seen most often in males aged 10-17 years and females aged 8-15 years. This condi- | 


occurs when the femoral head “slips” and is displaced 
ton may also result in avascular necrosis of the femoral head. 
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For this question, one must recall the potential complications of delayed treatment after a ee | 

re © This necessitates factual recall of guidelines, which necessitates pegs 2 

in. Potential complication of delayed treatment is avascular necrosi s of the femoral head. 1 answs : 
‘ally, review information on femur fractures and avascular necrosis. : 


5 
F - 
M = 4 
= 3 i 
veia 
Pirai s - Z 
Sa fF 2 $ n Z =» i eA 
~ = Sy Ee sak -å Yý O TA z 
mae Stare IN Tacie Lat pan 4 7 T natal a E E a T a AO aa a Se ee ee 3 — oe gd 
cee a ee als re a — ai a T ree iy ees ae ee i eR en oe aoe a an 4 —— = 
TS = aS z j iiy aon tee Ve 8 xi $ - 
T 1 Met z nre hate go a =, pi a = r - 
+ “ < Na pa g a & i. 
eS ir a MoI Mt) a IKI = Bing 
=a a Nd ie AE ia r # ~ or ee oon 
= = r ae Eel Ges rel 3 ie 
= T rit ` a * 
ple, RE vy Sms “Ga =~ ae. pate MA ae $ ar 
= See Nie te nue 
Ewi 


Å ther TE T E ye le ee ee ee == = i 
Tapist dom : „ated with a suboccipial 
Wien head tee to use biofeedback to decrease the muscle tension associated with 4 
What is the proper initial biofeedback protocol’ 
] es 


{Pati , 
Pg NN de n ; 

Bh-der ect Sensitivity with recording electrodes placed far apart- 
5 lon, G ion sensitivity with recording electrodes placed closely together M 
"Sensitivity with recording electrodes placed far apart 


1012 Examination C 


Teaching Points 


Correct Answer: 3 

By initially placing the electrodes close together, the therapist decreases the likelihood of detecting unde- 
sired motor units from adjacent active muscles (crosstalk). By setting the biofeedback sensitivity (gain) 
low, the therapist would decrease the amplitude of the signals generated by the hypertonic muscles and 
keep the EMG output from exceeding a visual and/or auditory range (scale). 


Incorrect Choices: 

The other choices fail to use optimal placing of electrodes (electrodes placed far apart) or sensitivity (high- 
detection) to optimize outcomes. The wider the spacing of electrodes, the more volume of the muscle is 
monitored. Thus, when targeting a specific muscle, a narrow spacing should be used. When the focus is 
not on a specific muscle but rather to encourage a general motion such as shoulder elevation, then a wider 
spacing of electrodes can be used. In addition, when working with weakness of a muscle in which there is 
a decreased ability to recruit motor units or there is a decrease in the size and number of motor units, then 
a wider spacing and a high sensitivity would be used in order to create an adequate visible signal. 


Type of Reasoning: Inductive 


One must utilize clinical judgment and diagnostic reasoning in order to determine the most appropri- 
ate initial biofeedback protocol. This requires knowledge of biofeedback guidelines and benefits of using 
high- versus low-detection sensitivity and electrodes placed either closely together or far apart. If this 
question was answered incorrectly, review biofeedback guidelines. 


Neuromuscular | Evaluation, Diagnosis 


a 
a 


Examination of a patient recovering from stroke reveals a loss of pain and temperature sensation on the left 
side of the face along with loss of pain and temperature sensation on the right side of the body. All other 
sensations are normal. What is the likely location of the lesion? 


Choices: 

1. Right cerebral cortex or internal capsule. 
2. Midbrain. 

3. Left cerebral cortex or internal capsule. 
4. Left posterolateral medulla. 


Teaching Points 


Correct Answer: 4 

A lesion in the posterolateral medulla causes mixed sensory loss (described in this case). Pain and tem- 
perature are affected, whereas discriminative touch and proprioception are not (the medial lemniscus is 
not involved). 


Incorrect Choices: 

Sensory loss will be completely contralateral (not mixed) only after the discriminative sensory tracts 
(fasciculus gracilis and fasciculus cuneatus) cross in the upper medulla. Patients with lesions above the 
medulla (midbrain, cortex, or internal capsule) will present with contralateral sensory loss. 
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tient is taking the drug baclofen to control spasticity after a complete spinal cord injury at T10. This medica- 
tae be expected to decrease muscle tone and pain. What are the possible adverse effects of taking baclofen? 


Choices: i 
|, Urinary retention and discomfort. 


? Drowsiness and muscle weakness. 
3, Hypertension and palpitations. 
4. Headache with visual auras. 


Teaching Points 


Correct Answer: 2 

Baclofen, used in the management of spasticity, can produce CNS depression (drowsiness, fatigue, weak- 

hess, confusion, vertigo, dizziness, and insomnia), occurring in less than 10% of patients. Additional 

adverse effects can include hypotension and palpitations and urinary frequency. Vomiting, seizures, and 

coma are signs of overdosage. | 


Incorrect Choices: roe 
Adverse effects include hypotension not hypertension. Headaches with visual auras are characteristic 0 
Migraines, Urinary frequency, not retention, is also an adverse effect. 
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Teaching Points 


Correct Answer: 2 | 

The female athlete triad is a syndrome common in females 14-20 years of age that consists of three relat- 
ed conditions: disordered eating habits, irregular or absent menstrual periods, and osteopenia (thinning 
of the bone density). It is imperative that the therapist inquire about menses and eating habits as they are 
two of the three hallmark signs of the female athlete triad. It would also be helpful for the physical thera- 
pist to inquire more about muscle pain, medications, and details of training regimen. 


Incorrect Choices: 
Recent growth spurts, participation in other sports, and type of shoes will not rule in/out the possibility 
of the runner having this serious condition. 


Type of Reasoning: Evaluative 

In this question, the therapist must determine the BEST course of questioning to determine the patient's 
likelihood of female athlete triad. This requires evaluative reasoning skill. If answered incorrectly, review 
symptoms and examination of female athlete triad. 


Cardiovascular/Pulmonary | Interventions 


A patient with systemic lupus erythematosus (SLE) and pulmonary artery hypertension has started pulmo- 
nary rehabilitation. What is the BEST exercise program to improve the patient's function? 


Choices: 

1. Treadmill training continuously for 30 minutes. 

2. Combination of interval treadmill training and large muscle group strength resistance training. 
3. Interval training for 10 minutes daily. 

4. Resistance endurance training for large muscle groups. 


Teaching Points 


Correct Answer: 2 

Interval training permits the patient to work at higher levels of their aerobic capacity, which leads to 
greater gains in exercise capacity. The pathophysiology of pulmonary artery hypertension leads to proxi- 
mal muscle weakness. Strengthening these muscles decreases the workload with functional activities. 


Incorrect Choices: 


The combination of aerobic and resisted training yields greater results than one method of training alone. 
Interval training leads to greater gains in aerobic capacity than continuous training. 


Type of Reasoning: Inductive 


This question requires one to utilize clinical judgment in order to determine the best exercise program for 
a patient with SLE and pulmonary artery hypertension. This necessitates inductive reasoning skills where 
clinical judgment is paramount to arriving at a correct conclusion. For this case, the BEST exercise program 
is a combination of interval treadmill training and large muscle group strength resistance training. If 
answered incorrectly, review exercise guidelines for patients with pulmonary artery hypertension. 
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“e fatigue and weight loss of about 10 pounds over the past 2 weeks. On examination, the therapist nies pis xg 
-ademess with palpation directly over the lower ribs, but the intercostal spaces and thoracic spine are nontender 
he therapist is unable to reproduce the patients symptoms with any type of trunk movements or functional 
sativities, and the neurologic examination is normal. In this situation, what should the therapist do? 


Choices: j ; > J i 
| Treat the patient with cryotherapy for pain relief and instruct the patient in core stabilization exercises. 


» Contact the primary care physician and recommend further evaluation. 
3, Instruct the patient to go home for a trial of bed rest and NSAIDs as needed for pain, and return to the 


physical therapy clinic in 72 hours. 
4. Recommend an x-ray to rule out a possible rib or thoracic spine fracture. 


Teaching Points 


Correct Answer: 2 

The insidious onset of rib pain combined with the recent history of progressive fatigue and unexplained weight 
loss are concerning and suggestive of systemic disease. The clinical presentation described here is consistent 

with multiple myeloma, a type of cancer caused by uncontrolled growth of plasma cells in the bone marrow. 
Common signs and symptoms of multiple myeloma include anemia with weakness and fatigue, skeletal/bone 
pain (especially in the spine, pelvis, and ribs), osteoporosis, and kidney stones. The disease is seen most often 
' persons between the ages of 50 and 70 years, and it is most common in men and African Americans. 


Incorrect Choices: 
may including cryotherapy, bed rest, and NSAIDs suggest that the problem is musculoskeletal in na- 
ng the patient should respond to conservative physical therapy intervention. These are poor choices 
a S there is no well-defined musculoskeletal problem in the question stem, which clearly describes 
not HE of illness or systemic disorder. An x-ray to rule out a possible thoracic spine or rib Fee is 
en A | If the patient did indeed have a thoracic vertebra or rib fracture, the therapist would have 
able to provoke the pain with trunk movements and functional activities. 
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Choices: | 

1. Advise the family to document and record any new problems that they notice over the next week and 
then report back to the therapist. i 

2. Ignore the findings because they are expected after surgical anesthesia. 

3. Refer him to his physician immediately because the therapist suspects a stroke. : 

4. Refer him to his physician because the therapist suspects Alzheimer s type dementia. 


Teaching Points 


Correct Answer: 3 


The presence of focal signs (incoordination, anomia) with cognitive signs (memory loss) is indicative of 
impaired brain function and may be the result of small strokes. This is the most likely choice given the 
spotty symptoms he presents with as well as their sudden onset. 


Incorrect Choices: 


Senile dementia, Alzheimer’s type, can include some of the same symptoms but the onset is gradual and 
the course is typically slowly progressive. The reporting of these findings to the primary physician should 
not be delayed. Further diagnostic workup is indicated. Hospital admission and anesthesia can cause tem- 
porary cognitive difficulties (delirium), but these should not persist with discharge home. 


Type of Reasoning: Evaluative 


In this question, the test-taker must determine the BEST course of action, given the nature of the patient's 
new symptoms. This requires evaluative reasoning skill, in which one evaluates the merits of each possi- 
ble course of action in order to arrive at the correct conclusion. If this question was answered incorrectly, 
review symptoms of transient ischemic attack and stroke. 


o° 


Metabolic/Endocrine | Interventions 


An adolescent with a 4-year history of type 1 diabetes is insulin dependent and wants to participate in cross- 
country running. The PT working with the school team advises the athlete to measure plasma glucose con- 
centrations before and after running. What additional advice should the therapist give this student athlete? 


Choices: 

1. Increase insulin dosage immediately before running. 

2. Consume a carbohydrate before or during practice to avoid hypoglycemia. 
3. Avoid carbohydrate-rich snacks within 12 hours of a race. 

4. Consume a carbohydrate after practice to avoid hyperglycemia. 


Teaching Points 


Correct Answer: 2 


During exercise of increasing intensity and duration, plasma concentrations of insulin progressively 
decrease. Exercise-induced hypoglycemia (abnormally low levels of glucose in the blood) is common for 
exercising athletes with diabetes. Hypoglycemia associ 


i Het arte ated with exercise can occur up to 48 hours after 
exercise. To counteract these effects, the individual may need to reduce his insulin dosage or increase 
carbohydrate intake before or after running. Consumin 


g a carbohydrate prod ing the race 
will have a preventive modulating effect on hypoglycemia. : oo O aE 
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Genitourinary | Evaluation, Diagnosis å ET 
A male patient is referred to outpatient physical therapy for lower back pain. During the patient interview, 

he describes a recent increased difficulty with urinating that does not affect his lower back pain symptoms. 
Neurological screening examination is normal and Murphy's sign is negative. Based on this clinical scenario, 
what is the MOST likely location of a lesion? 


Choices: 


l. Lower urinary tract. 

2. First lumbar nerve root. 
3. Kidney, 

4. Sacto-iliac joint. 


Teaching Points 
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Neuromuscular | Interventions 


A patient with a C? spinal cord injury was transferred from supine on a treatment table to sitting in a 
wheelchair and is waiting for transportation home. The patient starts to demonstrate symptoms consistent 
with autonomic dysreflexia. What is the BEST action the physical therapist should take in this situation? 


Choices: 

1. Empty the urine collection bag and ensure the catheter is not blocked. 
2. Transfer the patient back to a supine position on the treatment table. 
3. Transfer the patient to sidelying position on the treatment table. 

4. Check for open wounds on the patient's head, neck, and shoulders. 


Teaching Points 


Correct Answer: 1 

Having the patient maintain an upright position, loosening tight clothing, and ensuring the urine collec- 
tion bag is empty/unblocked are key steps to resolving autonomic dysreflexia. The therapist should also 
immediately signal the emergency to the medial staff if it occurs in a hospital or call 911 if the patient is 


in an outpatient setting. 


Incorrect Choices: 

Patients who present with symptoms of autonomic dysreflexia should not be put in a supine or sidelying 
position as this only contributes to increased fluid return and elevated blood pressure. Placing the patient 
upright is indicated as this position will allow blood to pool in the extremities and hopefully assist with 
lowering blood pressure. Open wounds may trigger autonomic dysreflexia but are typically seen with 
wounds/ injuries below the T6-T10 level (e.g., ingrown toenails, sacral pressure ulcer). 


Type of Reasoning: Evaluative 

For this question, the test-taker must weigh the potential courses of action presented and determine 
which action will best remedy the symptoms of autonomic dysreflexia. This requires evaluative reason- 
ing skill. For this case, the therapist should empty the urine collection bag and ensure the catheter is not 
blocked. If answered incorrectly, review action steps for remedying autonomic dysreflexia. 


A therapist is reviewing x-rays from a patient with a trimalleolar fracture. What are the BEST radiographic 
views to visualize this bony fracture? 


Choices: 

1. Oblique and lateral. 

2. Anteroposterior and lateral. 
3. Posteroanterior and lateral. 
4. Lateral and coronal. 
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Answer: 2 
lar fracture includes fracture of both malleoli and the posterior rim of the tibla, Anteropos 
‘ | I5- 


0 
'malleo | 
a trimal! view of the ankle demonstrates the distal tibia and fibula, includi 
; ng the medial and later 

eror and the head of the talus. The fractures of both malleoli will be visible with this view thi al 
ai provides evidence of the fracture at the posterior rim of the distal tibia, >. 
view P 

an oblique view of the foot demonstrates the phalanges, the metatarsals, and the intermetatarsal joints, 
posteroanterior (PA) view is not routine for the ankle, A coronal view is also not indicated for this type 


of fracture. 
Type of Reasoning: Analytical 

One must recall the nature of a trimalleolar fracture in order to make a determination of the BEST radio- 
graphic view for observation of this anomaly. This necessitates analytical reasoning skill, in which one must 
interpret the information presented in order to make a determination of a BEST course of action. If this 
question was answered incorrectly, review radiographic examination guidelines for trimalleolar fractures. 


. 
š 


© 


Nonsystem | Therapeutic Modalities one gene A 


A patient presents with pain and muscle spasm of the upper back (C7-T8) extending to the lateral border 
of the scapula. This encompasses a 10 x 10-cm area on both sides of the spine. If the US unit only has a 


5m’ sound head, how should the therapist treat the upper back area? 


Choices: 
l. Each si i 
=e side, allotting 5 minutes for each section. 
ag entire area in 5 minutes. 
a entire area in 10 minutes. 
“<1 side, allotting 2.5 minutes for each section. 


Teaching Points 


2 ect Answer: 1 

e | i 

| Soe treatment area is too large for the 5-cm? sound head to produce adequate rae hane a 
WO areas independently will allow more time for the tissue temperature to rise during 
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Musculoskeletal | Examination 


An adult patient is referred to physical therapy with knee pain after falling from a ladder, The patient is 
seen the day after the injury and is unable to articulate the exact mechanism of injury. The knee is swollen 
and the patient's gait is antalgic. The therapist is concerned about an undiagnosed fracture. What physical 
examination finding would indicate a need for knee radiographs? 


Choices: 

1. Inability to flex the knee to 90°. 
2. Joint line tenderness. 

3. Inability to fully extend the knee. 
4. Positive anterior drawer test. 


Teaching Points 


Correct Answer: 1 

The Ottawa Knee Rules (see Box 2-10) were developed to provide clinicians with guidelines for deter- 
mining when to order an x-ray following a knee injury. The inability to flex the knee to 90° is one of the 
clinical examination criteria. The Ottawa Knee Rules accurately rule out a fracture after acute knee injury. 
Clinicians are advised to order knee radiographs with one or more positive findings. 


Incorrect Choices: 

Joint line tenderness is not a sensitive finding for knee fractures. Joint line tenderness is most frequently used 
to aid in the diagnosis of meniscal tears. An inability to fully extend the knee is an important clinical finding, 
but not one of the variables in the Ottawa Knee Rules. A positive anterior drawer test indicates an ACL injury. 


Type of Reasoning: Deductive 

For this question, the test-taker must draw from factual recall of the Ottawa Knee Rules to guide clini- 
cal decision-making about when to order knee radiographs. This necessitates recall of factual guidelines, 
which is a deductive reasoning skill. For this situation, finding an inability to flex the knee to 90° would 
indicate a need for radiographs. Refer to the Ottawa Knee Rules if answered incorrectly. 


3 i 


Neuromuscular | Interventions 


A patient with Parkinson's disease (Hoehn & Yahr disease Stage 3) is referred to physical therapy secondary 
to recent difficulty with bed mobility and supine to sidelying transfers. Which of the following interven- 
tions is most appropriate for this patient? 


Choices: 

1, Rapid head flexion/rotation and bilateral symmetrical upper extremity rocking in supine. 
2. Slow and controlled bridging exercises, 

3. Bilateral end range upper extremity D2 flexion PNF patterns in supine. 

4. Pelvic tilts while sitting on a therapy ball. 


Teaching Points 


Correct Answer: 1 

The patient has progressive (Hoehn & Yahr disease Stage 3) Parkinson's disease (PD) resulting in bradykinesia 
with various movements, to include bed mobility and rolling, Rapid and large amplitude movements (BIG 
training) are fundamental exercise principles to initiate movement for patients with PD. Additionally, hea 
flexion/rotation is the first step to initiate rolling. Finally, bilateral symmetrical upper extremity rocking allows 
individuals to rapidly thrust the arms toward the desire side with trunk and lower extremities following. 


_ 
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, one must utilize clinical judgment to determine a best course of action for a patient 
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ise reasonable conclusions. For this situation, rapid head flexion/rotation and bilateral symmetrical up- 
extremity rocking in supine are best to address the patient's current challenges with bed mobility and 


Ping Review intervention approaches for PD, especially bed mobility activities. 


of Rea 
for this question 


` Neuromuscular | Examination 


| 
_ Apatient presents with severe, frequent seizures originating in the medial temporal lobes. After bilateral 

_ surgical removal of these areas, the patient is unable to remember any new information from just prior to 
__ the surgery to the present. The patient cannot recall text read minutes ago or remember people previously 


met. How should this surgical outcome be characterized? 


~ Choices: 
l. Loss of integration of the temporal lobe with the basal ganglia and frontal cortex. 
: ae of procedural memory and integration with frontal cortex. 
f ss of the hippocampus and declarative memory function. 
A primary deficit from the loss of the amygdala. 


leaching Points 


a ect Answer: 3 

: s . 

= nae memory refers to conscious, explicit, or cognitive memory. Ít 1s a function of the cerebral 
and the hippocampus, which is located in the medial part of the temporal lobe. 


l 
"correct Choices: 
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Metabolic/Endocrine | Evaluation, Diagnosis 


A 14-year-old with a body mass index of 33 kg/m? and a history of limited participation in physical activi- 
ties is referred for exercise training. The nutritionist has prescribed a diet limiting his caloric intake. What is 
the BEST initial exercise prescription for this patient? 


Choices: 

1. Three weekly sessions of 60 minutes at 50% VO, nar 

2. Three weekly sessions of 50 minutes at 75%-85% VO, nar 
3. Three weekly sessions of 30 minutes at 65%-70% VO, mar 
4. Two daily sessions of 30 minutes at 45%-70% VO. nax 


Teaching Points 


Correct Answer: 4 


This individual is obese (body mass index 230 kg/m?) and will benefit from exercise to increase energy 
expenditure and diet to reduce caloric intake. The initial exercise prescription should utilize low-intensity 
with longer duration exercise. Splitting the training into two sessions each day is a good choice. The goal 
is to work toward bringing the target HR into a suitable range. Obese individuals are at increased risk of 
orthopedic injuries and require close monitoring. 


Incorrect Choices: 


Weekly sessions at high intensities (70%-85% VO,,max) and long duration (50 min) are contraindicated. 
Weekly sessions (two to three times/wk) are not as beneficial initially as are daily sessions at shorter dura- 
tions and moderate intensities. 


Type of Reasoning: Inductive 


One must utilize clinical judgment and diagnostic reasoning to determine the BEST initial exercise 
prescription for this individual. This necessitates inductive reasoning skill, in which one must refer to 
knowledge of exercise for individuals with obesity to arrive at the correct conclusion. If this question was 
answered incorrectly, review exercise prescription guidelines for the obese. 


Metabolic/Endocrine | Evaluation, Diagnosis 


A patient is admitted to a hospital after a fall. A review of the patient's medical chart reveals a blood pres- 
sure (BP) of 160/85, a triglyceride level of 160 mg/dL, and a fasting blood glucose level of 115 mg/dL. 
Weight is 310 lb. Examination of the patient reveals a rotund man with a 54-inch waistline. Which diagno- 
sis is consistent with this patient's signs and symptoms? 


Choices: 

1. Type 1 diabetes. 

2. Cushing's syndrome. 
3. Metabolic syndrome. 
4, Chronic heart disease. 
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eaching poe 
Answer: 3 ‘ 
Co „tient is exhi biting four of the risk factors of metabolic syndrome (dia 
i E esent). Risk factors include (1) abdominal obesity: waist circum 
a “hes in women; (2) elevated triglycerides: triglyceride level of 150 m 


r dL or hi ; 
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j ; (4) elevated BP: systolic BP 2130 es 
nor 50 mg/dL in women ( mmHg and/or diastolic BP = 
and (5) fasting plasma glucose level >100 mg/dL. The therapist's plan of care should be racine fr: 
‘ent’ increased risk for heart disease, stroke, and diabetes and should assist the patient in lifestyle ree 


hat reduce these risk factors. 


gnosis is made if three or 
ference >40 inches in Men or 


incorrect Choices: 
No mention is made of absolute insulin deficiency (type 1 diabetes), Although these are risk factors for 


heart disease, they do not specifically define or characterize chronic heart disease. Cushing's syndrome 
(glucocorticoid hormone excess) refers to the manifestations of hypercortisolism from any cause. Patients 
typically exhibit a round “moon face" with a protruding abdomen or “buffalo hump” on the back along 


with muscle weakness and wasting. 


Type of Reasoning: Analytical 

This question requires one to analyze all of the signs and symptoms presented and then draw a conclu- 
sion about a potential diagnosis. Questions of this nature require analytical reasoning skills. If this ques- 
tion was answered incorrectly, refer to signs and symptoms of metabolic syndrome. 
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System Interactions | Evaluation, Diagnosis RE a e 
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Type of Reasoning: Analytical 
This question requires the test-taker to determine the diagnosis based on the symptoms described, which 
is an analytical reasoning skill. The test-taker must analyze the symptoms in order to determine the most 
likely cause for them. If this question was answered incorrectly, refer to signs and symptoms of the condi- 
tions listed (Chapter 8). 


Lymphatic | Examination 


A patient has diffuse distal bilateral lower extremity pain, edema, and numbness that occurs with level 
and uphill walking. Which of the following examination items would be most likely to assist in the proper 
diagnosis? 


Choices: 

1. Ankle-brachial index (ABJ). 
2. Lumbar quadrant test. 

3. Stemmer's sign. 

4. Monofilament testing. 


Teaching Points 


Correct Answer: 1 


This question describes a case of suspected peripheral arterial disease. The ABI is helpful to determine the 
arterial patency or sufficiency. A value of 1.0 indicates normal arterial flow; values between 0.5 and 0.8 
indicate moderate compromise while values below 0.5 indicate severe compromise of arterial flow. 


Incorrect Choices: 


Lumbar quadrant test is used to detect lumbar spinal stenosis and radiculopathy. Stemmer’s sign is help- 
ful for identifying lymphedema. Monofilament test is used to identify polyneuropathy and sensory loss. 


Type of Reasoning: Analytical 


One must understand the tests described in the question in order to choose the correct one. Through ana- 
lytical reasoning, the test-taker must determine how each test is performed and for what purpose. If this 
question was answered incorrectly, review information on special tests. 


Genitourinary | Interventions 


A patient is referred to a woman's health specialist PT with a diagnosis of pelvic pain and uterine prolapse. 
Which of the following interventions is the BEST choice for this patient? 


Choices: 

1. External stabilization with a support belt. 

2. Gentle abdominal exercises with incisional support. 
3. Protective splinting of abdominal musculature. 

4. Kegel exercises. 


reaching pou 


ct Answer. d i ies 

ation should focus on pelvic floor rehabilitation (Kegel exercises to strengthen pu 
rs des) along with postural education and muscle reeducation. bococcygeal 
m 

ct Choices: 
ae stabilization with a support belt may be required for sacroiliac dysfunction. Diastasis recti ab- 
dominis requires protective splinting of abdominal musculature during initial separation (>2 cm split of 
ihe rectus abdominis after pregnancy). Postcesarean interventions include gentle abdominal exercises with 
incisional support. There was no mention of pregnancy or postpregnancy complications. 


type of Reasoning: Inferential 

One must infer or draw a reasonable conclusion about the best intervention approach for a patient with 
pelvic pain and uterine prolapse. This requires inferential reasoning skills because one must determine 
which therapeutic approach will have the most effective outcome of improving function. If this question 
was answered incorrectly, review exercise guidelines for patients with uterine prolapse. 


© 


Lymphatic | Examination 


Aclient walks into a private physical therapy practice with a chief complaint of a possible ankle sprain. The 
physical therapist observes a foot and ankle which is swollen, erythematous, and warm. As part of the sys- 
tems review, the therapist assesses the lymphatic system and detects a positive Stemmer’s sign. What other 
lymphatic system test or measure should also be performed? 


: 


Choices: 
s Calf palpation and use of Wells Criteria Score. 
Ankle brachial index (ABI) testing for the involved lower extremity. 


3. Observation of 3 . . g 
TA proximal red streaks and palpation of inguinal nodes. - k i 
* Application of Ottawa Ankle rules including assessment of pain above the malleoli and ability to weight-bear. 


Teaching Points 


3 ‘tect Answer: 3 
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Type of Reasoning: Inductive nD b 
For this question, one must determine the test that is best to perform after learning of a patient’s positive 
Stemmer’s sign. The test-taker must recall the indications of the Stemmer s sign and then use knowledge 
of other tests or measures that are performed to fully understand the patients condition. This necessitates 
clinical judgment, which is an inductive reasoning skill. For this scenario, the therapist should observe the 
proximal red streaks and palpate the inguinal nodes. If answered incorrectly, review information on 
evaluation of the lymphatic system and Stemmer's sign. 


Neuromuscular | Interventions 


A patient has a 10-year history of Parkinson's disease and has been on levodopa (Carbidopa) for the past 
6 years. The patient has fallen three times in the past month, resulting in a Colles’ fracture. The therapist 
decides to try postural biofeedback training using a platform balance training device. Which of the follow- 
ing is the BEST choice for a training protocol? 


Choices: 

1. Increase the limits of stability and improve anterior weight displacement. 
2. Decrease the limits of stability and anterior weight displacement. 

3. Increase the limits of stability and improve center of pressure alignment. 

4. Decrease the limits of stability and improve posterior weight displacement. 


Teaching Points 


Correct Answer: 3 


The patient with Parkinson's disease exhibits significant balance impairments including loss of pos- 
tural reflexes; decreased limits of stability; flexed, stooped posture that alters the center of pressure in an 
anterior direction; freezing; and orthostatic hypotension. Platform balance training should work toward 


improving the limits of stability and center of pressure alignment (the patient should focus on reducing 
anterior displacement). 


Incorrect Choices: 


The patient is too unstable; decreasing limits of stability is contraindicated, as is promoting anterior 
weight displacement. 


Type of Reasoning: Inferential 


One must infer the most appropriate training sequence for biofeedback postural training in order to 
arrive at the correct conclusion. This involves inferential reasoning, in which one must consider the 
patient's diagnosis and current limitations in order to choose the most appropriate training sequence. If 


this question was answered incorrectly, refer to balance deficits and training strategies for patients with 
Parkinson’s disease. 


rrointestinal | Evaluation, Diagnosis 


ist i king on reconditioning a 31-year- 
cal therapist 1s WOT ? g year-old female ad | 

A pi c hepatitis and is currently going through detoxification. As the haapii air hospital for acute 
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any d on the patient's history, what is the most likely cause of her distended abdomen? 
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negative. Base 


Choices: 
j, Ascites. 


3, Cholecystitis. P 

3, Acute pancreatitis 

4, Opiate-induced constipation. 
{ 


Teaching Points 


Correct Answer: 1 
This patient is in fulminant liver failure due to alcoholic hepatitis. She has developed ascites, which is 


fluid accumulation in the abdomen. Patients will not often complain of pain, usually more discomfort, 
and often complain of shortness of breath given the extra pressure put on the diaphragm. Fluid can also 
accumulate in the lungs (pleural effusion), also causing shortness of breath. 


Incorrect Choices: 
Some patients with alcoholic hepatitis and acute liver failure are at higher risk for gallstones and chol- 


eystitis. This patient is not complaining of abdominal pain. The same goes for acute pancreatitis as this 
patient has a very high risk for pancreatitis given her alcoholism, although in this case, she has no signs or 
symptoms of pancreatitis, which would always include severe abdominal pain. Constipation, which can 
sometimes cause bloating, would not cause a tense, distended abdomen. This patient 1s also unlikely to 
be given opiates in the hospital as she has no pain and because of her history of substance abuse. Opiates 
would not be a first line analgesic in this case. 


Type of Reasoning: Analytical 

For this question, the test-taker is given a group of symptoms, and the most likely diagnosis nS oe 
‘ermined. Questions of this nature often necessitate analytical reasoning ih vae P ikel O 
“e analyzed to draw reasonable conclusions. For this scenario, the symptoms are Mos E 
with ascites, If answered incorrectly, review signs and symptoms DE 
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Choices: 

1. Lumbar disc protrusion at L5/S1. 
2. Sacroiliac sprain. 

3. Quadratus lumborum strain. 

4. Piriformis syndrome. 


Teaching Points 


Correct Answer: 2 

Child-bearing can place considerable stress on the sacroiliac joint, causing an overstretch of the ligaments. 
Pain is reproduced with active movement testing, which is characteristic of a musculoskeletal condition. 
Sacroiliac provocation tests are fairly valid as well, thus implicating the sacroiliac joint. The groin and but- 
tock are common referral regions for the sacroiliac joint. 


Incorrect Choices: 


There is no neural tension or neurological signs that help to rule out disc dysfunction. There are no find- 
ings indicating specific strain of the piriformis or quadratus lumborum as SI provocation is positive. 


Type of Reasoning: Analytical 


For this question, the test-taker must analyze the symptoms present and determine the most likely diag- 
nosis. Questions of this nature often require analytical reasoning skill. For this scenario, given the symp- 
toms presented, the most likely diagnosis is sacroiliac sprain. If answered incorrectly, review signs and 
symptoms of sacroiliac sprain/strain. 


Musculoskeletal | Interventions 


A patient presents to physical therapy with a complaint of neck pain which limits their ability to look over 
the left shoulder. The therapist performs accessory mobilizations to improve motion at the C5-6 level. 
Which technique would MOST likely improve left cervical rotation in this scenario? 


Choices: 

1. Left posterior to anterior glide of C1 lateral mass in prone. 
2. Posterior to anterior glide of right C5-6 facet joint in prone. 
3. Posterior to anterior glide of left C5-6 facet joint in prone. 
4. Right to left side glide of C5-6 joint in supine. 


Teaching Points 


Correct Answer: 3 


A posterior to anterior (P-A) glide of the left C5-6 facet joint will facilitate closing of that segment, which 
is required for the physiologic movements of left rotation, left side-bending and extension. 


Incorrect Choices: 


Mobilization of C1 would be appropriate for a patient with upper cervical spine dysfunction and is un- 
likely to be related to the rotation restriction seen in this patient. A P-A glide of the right C5-6 facet joint 
will facilitate closing of that segment, which is required for right rotation, side-bending, and rotation. 
Right to left side glide mobilizations would facilitate right rotation and right side-bending. 
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ning: Inferential , ren 
‘on, one must infer or determine what is likely to be true of a clinical Situation. Questions 
r this questio e dict an outcome often require inferential reasoning skill. For this scenario, posterior to 
shat ask cof left C5-6 facet joint in prone will most likely improve the patient's left cervical rotation, if 


erior F incorrectly, review joint mobilization guidelines, especially cervical mobilization. 
Í f 
answer 


uloskeletal | Evaluation, Diagnosis 


of Reaso 


Musc 


iderly woman with a 15-year history of rheumatoid arthritis (RA) is seen in a physical therapy clinic. 
er A is currently being treated with gold and methotrexate. Four months ago the patient had a total 
E eent and, after 10 weeks of rehabilitation, she was walking unassisted with a cane and was dis- 
vai a a home health program. Over the past several weeks she’s experienced progressive, intermit- 
tent gait disturbances. During the examination, the therapist notes an ataxic gait, shortened steps, and trunk 
instability. Deep tendon reflexes were diminished and muscle tone was increased in both lower RATTE 
Hoffman’s sign was positive for both upper extremities. What is the most likely explanation for these find- 


ings in a patient with a history of RA? 


Choices: 
l. Cerebellar disease. 
2 Drug-induced muscle weakness. 
3. Cervical myelopathy. 
4. Peripheral polyneuropathy. 


Teaching Points 


Correct Answer: 3 aie rocess 
The examination findings are consistent with a cervical myelopathy. The destructive pare f 

9 RA can damage periarticular tissues such as the transverse and alar ligaments that stabilize ; we up- 
“lvVical spine, Dislocation of the atlantoaxial joint can result in the odontoid process compressing 

Per Cervical spinal cord, producing intermittent or persistent neurologic symptoms. 


Incorre 
ct Choices: 
. eet r motor neu- 
: oda disease is not associated with RA and would not lead to er at X ae weak- 
Sns (positive Hoffman's). Prolonged drug therapy can lead to toxic side e tion stem. 


y i ibed in the ques 

= n athy, but neither would explain the cluster of findings described in the q 

fo 3 Reasoning: Analytical . ikely explana- 
tar a etermine the likely exp 


| dd 

ton for p, SOn, the test-taker must analyze the symptoms presented an ighed in order to draw 
"sonal “Symptoms. This requires ENAA reasoning skill, where pies pe is cervical myelopa- 
ÈY. Rey. OnClusions, For this situation, the most likely explanation for the 


'ntormation on cervical myelopathy if answered incorrectly. 
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Nonsystem | Therapeutic Modalities 


with hemiparesis. The examination reveals slight cutaneous 


and proprioceptive impairment, poor (2/ 5) strength of the shoulder muscles and pion jatek 
of the biceps. Voluntary control of the patient's left arm has not progressed since adm mn n. ae 
decides to use functional electrical stimulation (FES), placing the active electrode on the triceps to acilitate 
active extension of the elbow. Which of the following is the BEST choice of timing sequence for FES in this 


case? 


A patient with a traumatic brain injury presents 


Choices: 

1. No ramp up, 8-second stimulation, 2-second ramp down. 

2. 1-second ramp up, 9-second stimulation, no ramp down. 

3. No ramp up, 8-second stimulation, 2-second ramp down, 

4. 4-second ramp up, 5-second stimulation, 1-second ramp down. 


Teaching Points 


Correct Answer: 4 
A relatively long ramp-up time over a 4-second period for the triceps is used to minimize stimulating the 


spasticity in the antagonistic muscle (i.e, biceps). The ramp-down time has no effect on spasticity. 


Incorrect Choices: 
The other choices have too short or no ramp-up time, and this could increase the spasticity of the biceps. 


Type of Reasoning: Inductive 

This question requires one to predict the possible outcome of what will happen when each of the four 
possible approaches is applied. Via clinical judgment and the process of prediction, an inductive reason- 
ing skill, one should determine that a longer ramp up with a sufficient contraction time will be MOST 
beneficial for this patient given the antagonistic spasticity in the biceps. If this question was answered 
incorrectly, refer to guidelines for FES for spastic upper extremities. 


Neuromuscular | Interventions 


After a traumatic brain injury, a patient presents with significant difficulties in learning how to use a wheel- 
chair. Memory for new learning is present but limited (Rancho Los Amigos Levels of Cognitive Functioning, 
level VII). The patient is wheelchair dependent and needs to learn how to transfer from the wheelchair to 
the mat (a skill never done before). Which of the following is the BEST strategy to enhance this patient's 
motor learning? 


Choices: 

1. Use only guided movement to ensure correct performance. 

2. Provide bandwidth feedback using a random practice schedule. 

3. Provide consistent feedback using a blocked practice schedule. 

4. Provide summed feedback after every few trials using a serial practice schedule. 


aching pits 
swer: 3 r . 
An should focus on consistent feedback given after every trial to improve initial performance. A 
e, 


in i ill wi 
gi aa e schedule with repeated practice of the same skill will also reinforce early learning 


Te 


garly 
plocked 

correct Choices: l i 
In 2 sje feedback schedules (summed or bandwidth) and variable practice schedules (serial and random) 
san ated for later learning to improve retention. Using only guided movement is contraindicated in 


‘ ic ` x é TFA | . bd * 
A because it minimizes active participation and active learning. 
iS 


Type of Reasoning: Inferential 
sae infer the BEST strategy to enhance this patient's motor learning for transfer skills. Given the 


sarien’ current functional level, it is BEST to provide consistent feedback using a blocked practice sched- 
„le to reinforce early learning. Questions that require one to draw conclusions and infer strategies often 
ytilize inferential reasoning skills. If this question was answered incorrectly, refer to strategies to enhance 


early learning after a traumatic brain injury. 


Neuromuscular | Evaluation, Diagnosis 


Apatient recovering from stroke presents with predominant involvement of the contralateral lower extrem- 
yand lesser involvement of the contralateral upper extremity. These clinical manifestations are characteris- 


tic of which cerebral syndrome? 


Choices: 

l. Basilar artery syndrome. 

- ae cerebral artery syndrome. 

rr cerebral artery syndrome. 
e cerebral artery syndrome. 


leaching Points 


Correct Answer: 2 
ese clini ee ity i 
More ia manifestations are consistent with anterior cerebral artery syndrome (lower extremity 1$ 
: o'ved than upper extremity). 
Ree Choices: 
ts wi : i 
the up nk idg cerebral artery syndrome demonstrate the opposite findings, greater meo e pi 
volvement ea e lower extremity, Patients with posterior cerebral artery syndrome eau (difficulty 
railing), Progo the visual cortex (contralateral homonymous hemianopsia) along with maggie lesion). 
ep with Maen (difficulty naming people on sight), and memory defect Seis along with 
Of Po io at artery syndrome demonstrate a combination of brain stem syndrom 
' Cerebral artery syndrome. 


of 
= i ‘oning: Analytical 
ii On r r : F T toms 
tye Whi as "es the test-taker to determine the location of the patients ce ad | 
acor, ateq to OV analytical reasoning skill. Knowledge of neuroscience Pe estion was | 
Bi Tefer to A are beneficial for arriving at the correct conclusion. If this qu 
Ptoms of cerebral artery syndromes (see Table 3-12): 
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Cardiovascular/Pulmonary | Evaluation, Diagnosis 


A patient presents with significant intermittent claudication with onset after 2 minutes of walking. Which 
of the following are likely findings for this patient, given the patient s symptoms 1n response to walking? 


Choices: 

1. Persistent local redness of the extremity in both gravity-dependent and -independent positions. — 

2. Elevation-induced pallor and dependent redness with the extremity in the gravity-dependent position. 
3. Little or no changes in color with changes in extremity position. "3 

4. A brownish color just above the ankle in both gravity-dependent and -independent positions. 


Teaching Points 


Correct Answer: 2 

Intermittent claudication (episodic muscular ischemia induced by exercise) is due to obstruction of large- 
or middle-sized arteries by atherosclerosis. The Rubor of Dependency test is used to assess the adequacy 
of arterial circulation by evaluating the skin color changes that occur with first extremity elevation (pallor) 
and then lowering of the extremities (delayed color changes, redness). 


Incorrect Choices: 


Color changes are expected with change of position. A brownish color just above the ankle suggests 
chronic venous insufficiency. Persistent local redness is indicative of a thrombosed vein in the area. 


Type of Reasoning: Inferential 

One must infer the likely findings for this patient, given that the patient's symptoms are in response to 
walking. It is beneficial to have prior knowledge of the Rubor of Dependency test in order to arrive at the 
correct conclusion. Through inferential reasoning, one should conclude that the patient would demon- 
strate elevation-induced pallor and dependent redness with the extremity in a gravity-dependent position. 
If this question was answered incorrectly, review examination of the patient with PVD. 


Gastrointestinal | Examination 


A physical therapist examines a patient who has a chief complaint of pain in the right lower quadrant of the 
abdomen. The patient was referred with a diagnosis of an abdominal muscle strain. The therapist suspects 
appendicitis. During the examination, the therapist positions the patient on their left side and then pas- 


sively extends the right hip, reproducing the patient's pain. What is the name of the special test performed 
by the therapist? 


Choices: 

1. Psoas sign. 

2. McBurney’s sign. 
3. Kehr’s sign. 

4, Rovsing’s sign. 


ints 


Answer: 1 > i 

ign, also known as Copes test, is another special test for appendicitis but it 
S A g - sources of retroperitoneal irritation. The test is performed by havin 
ri J then passively extending the right hip. A positive test iş reproduction 


u è - *,¢ . 
left ot a g for a discussion of appendicitis and associated special tests. 
see Chap 


Choices: 

ni 's sign is positive with tenderness with palpation at McBurney’s point, which is located approxi- 
“passe third of the distance from the anterior superior iliac spine to the umbilicus. A classic Kehr’s 
mately a when pain is referred to the left shoulder due to a ruptured or enlarged spleen. It may also 
sign ew right shoulder in patients with liver disease. Rovsing’s sign is elicited by applying pressure 
occur fer left lower quadrant of the abdomen. A positive test is reproduction of the patient's pain in their 
a oe er quadrant near McBurney’s point. See page 381 for a review of special tests and clinical 
~ innn procedures for appendicitis. 


May also be posi- 
g the patient lie on their 


Co 

the ps0? 
with 3 
of the patient's pain. 


Inco 


Type of Reasoning: Analytical eae = 

For this question, the test-taker must analyze the manner of examination described in order to draw a rea- 
sonable conclusion for the special test performed by the therapist. In this case, the psoas sign was performed. 
Analytical reasoning questions often require the test-taker to analyze pieces of information to arrive at a Cot- 
rect conclusion. If answered incorrectly, review information on appendicitis and relevant testing. 


System Interactions | Evaluation, Diagnosis 


A patient diagnosed with schizophrenia, disorganized type, is referred for gait training ee oe 
fracture of the tibia. The therapist suspects the patient has recently experienced an exacer 


phtenia. Which behaviors support this conclusion? 


Choices: 


L. Poor ability to perform multistep tasks requiring abstract problem-solving. 
‘Sleep disturbances and flashbacks. 

' Acreased fear of going out in public. 

' “equent verbalizations of pervasive feelings of low self-esteem. 


Teaching Points 
Correct Answer: 1 


Raine os is characterized by disordered thinking (fragmented thoughts, 
& delusions, Poor judgment, and so forth). 
incorre 


S Choices: ing out 
wee qi na: eased fear of going 
in Publier eances and flashbacks are common with post-traumatic stress gaon a A disorder. 
* agoraphobia, Pervasive feelings of low self-esteem can accompany depress! 


errors of logic or abstract 


e of 
This q Reasoning: Infer ential toms of disorganized 


question ten, : e likely symp ist should expect 
ba ZOPhreni, “quires one to infer or draw a conclusion about a situation, the gaat this question 


beh»: . 
vior ` “AS necessitates inf, ial reasoning skills. For „solving. 
W 8 of oe nferential rea ea ct problem-s‘ 
3s angy, fie ability to perform multistep tasks requiring 2 ty disorganized tyPe 
Orrectly, review symptoms of schizophrenia, €SP 
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Nonsystem | Equipment, Devices 


ommend environmental modifications for a pa- 
t is wheelchair dependent. The home has not 


E 
t 


The rehabilitation team is completing a home visit to recon 
tient who is scheduled to be discharged next week. The patien 
been adapted. Which of the following recommendations 1s correct? 


Choices: 

1. Widening the door entrance to 28 inches. 

2. Adding horizontal grab bars in the bathroom positioned at 34 inches. 
3. Raising the toilet seat to 25 inches. 

4. Installing an entry-way ramp with a running slope of 1:10. 


Teaching Points 


Correct Answer: 2 
Horizontal grab bars should be positioned at an optimal height of 33-36 inches. 


Incorrect Choices: 
The minimum ramp grade (slope) is 1:12 (not 1:10, which would be too steep for functional use). The 
toilet seat should be raised to a height of 17-19 inches (not 25). Minimum clearance width for doorways 


is 32 inches (not 28); 36 inches is ideal. 


Type of Reasoning: Inferential 

This question requires one to determine appropriate recommendations for patients utilizing wheelchairs 
for mobility in the home. This necessitates recall of factual knowledge and clinical judgment, which is an 
inferential reasoning skill. If this question was answered incorrectly, review guidelines for environmental 
(home) modifications for patients utilizing wheelchairs for mobility. 


Musculoskeletal | Examination a 


During an examination of gait, the therapist observes lateral pelvic tilt on the side of the swing leg during 
frontal plane analysis. What is the purpose of the lateral pelvic tilt on the side of the swing leg during gait? 


Choices: 

1. Reduce physiological valgum at the knee. 

2. Reduce knee flexion at mid-stance. 

3. Control forward and backward rotations of the pelvis. 


4. Reduce peak rise of the pelvis. 


Teaching Points 


Correct Answer: 4 
Lateral pelvic tilt in the frontal plane keeps the peak of the sinusoidal curve lower than it would have beer 
if the pelvis did not drop. Lateral pelvic tilt to the right is controlled by the left hip abductors. 


Incorrect Choices: 

Forward and backward rotations of the pelvis assist the swing leg. The normal physiologic valgum at sa 
knee reduces the width of the base of support. Knee flexion at midstance is another adjustment in keeP 
the center of gravity from rising too much. All are termed determinants of gait. 
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asoning: Inferential 


of Re the purpose of the lateral pelvic tilt on the side of the swin 


a l | . g leg during gait in 
e HoR o correct conclusion. This necessitates inferential reasoning skills, where ‘sie Gea pins “a 


ed on the evidence presented. If this question was answered inc 


orrectly, review gait analysis 


on 
ve at 

qusions bas 

guidelines. 


Nonsystem | Research 


Asystematic review evaluated the effect of high-intensity exercise on cardiorespiratory fitness in stroke sur- 
yivors. The results showed that the standard mean difference between exercise and control groups was 0.56 
(p <0.01) for peak oxygen uptake and 0.26 (p <0.01) for the 6-minute walk test. Fall risk between groups 
during training was also determined using an odds ratio (OR = 1.40, p <0.35). What could a physical thera- 
pist conclude from this information? 


Choices: 

|. High-intensity exercise increases fall risk among stroke survivors. 

2. High-intensity exercise is ineffective at improving cardiovascular fitness among stroke survivors. 

3, High-intensity exercise is effective at improving cardiovascular fitness but increases fall risk among stroke 
SurVIVOTS. 


4. High-intensity exercise is effective at improving cardiovascular fitness without increasing fall risk among 
sttoke survivors. 


Teaching Points 


Correct Answer: 4 


The standard mean differences for peak oxygen consumption and distance walked postintervention were 

Positive, indicating that both variables significantly and consistently increased in stroke SUIVIVOIS who 

ote high-intensity exercise across studies. The odds ratio for fall risk was small and not statistically 
“ant, indicating equal risk between groups. 


Incorrect Choices: 
Nclus; 
“Stons in each of the other choices do not support the data presented. 


Type of "easoning: Inferential 


wi l i j hat 
is likely Tien requires the test-taker to review the research information presented ees heh DO 
dusiong a € tue based on the data. This necessitates inferential reasoning skill, where 


í : ical therapist 
should ake information presented and the significance of it. For this scenaro, a parie n p 
in = Pape that high-intensity exercise is effective at improving cardiova ntu in EA 
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Note: b indicates box; f. figure; and t, table 


A-B-A-B design, 587 
A-B-A design, 587 
ABCDE's of malignant melanoma, 346, 346t 
A-B design, 587 
Abdominal pain, 386 
Abdominal quadrants, 384, 385f 
Abdominal reflexes, 177t 
Abdominal strengthening, 303 
Abdominal wall ultrasound, 150f 
Aberrant movement testing, 74t, 75t 
Abrasion, skin, 346 
Abscess, skin, 343 
Abuse and neglect 
child, 545 
disabled, 545 
elder, 545 
management and reporting of, 545 
Acceleration/deceleration injuries of cervical 
spine, 118-119, 119b 
Acceleration of gait, 502f, 503, 504 
Acceptance and preparation for death, 383 
Accessory joint movement, 28 
Accessory muscles of ventilation, 290 
Accountable Care Organizations (ACOs), 556 
Accounts payable, 566 
Accounts receivable, 566 
Accreditation, voluntary, 553-554 
ACE inhibitors, 262 
Acetabulum, 38, 38f 
fracture of, 144f 
Achilles tendinosis/tendinopathy, 109, 110b 
Achilles tendon 
rupture of, 70, 70t, 150f 
torn, 148f 
Acid-base balance, 397-398 
ed immunodeficiency syndrome (AIDS), 
190, 370-371 
quired myopathies, 220, 222 
“mioclavicular (AC) joint, 31, 56t, 57 
disorders of, 88 
inic keratosis, 346 
On Research Arm Test (ARAT), 197t 
_ - compression test, 56t, 57 
e yde of breathing, 301 


Active practice, 4 

Active versus passive learners, 577 

Activities and Balance Confidence Scale 
(ABC), 182b, 182t, 239t 

Activity Measure for Post-Acute Care 
(AM-PAC™) “6-Clicks” Inpatient Short 
Forms, 361t 

Activity measures, 236-237t 

Activity pacing, 303-304, 329 

Activity restriction and cardiovascular disease, 
262-263 


Acupuncturists, 570 
Acute care (short-term hospital), 551 
Acute compartment syndrome, 106 
Acute flaccid myelitis (AFM), 189 
Acute heart failure, 263 
Acute myocardial infarction (MI), 262, 457 
Acute pain, 222 
Acute pancreatitis, 387 
Acute rehabilitation hospital (inpatient 
rehabilitation), 552 
Acute renal failure, 399 
Adaptive equipment 
for cerebral palsy, 423 
lower extremity orthotics, 430 
mobility aids, 431 
positioning, 430 
Addison’s disease, 401f, 407 
Adhesions, 322 
Adhesive capsulitis, 86t, 90, 91b 
Adhesive taping, 513 
Adipose tissue, 421 
Adrenal disorders, 401t, 407 
Adrenal insufficiency, 401t, 407 
Adson’s test, 56t, 57, 61f 
Adult learning, theories of, 577 
Adult respiratory distress syndrome 
(ARDS), 298 
Advance care medical directive, 461, 558 
Adventitious sounds, 294 
Aerobic training, 319 
for age-related changes, 448 
cancer and, 379-380 
during pregnancy, 392- 
Affective domain of learning, 578 
Affordable Care Act, 556 
Afterload, 248 


Age Discrimination and Employment Act of 
1967, 562 
Ageism, 438 
Aging 
changes in skin related to, 339t 
demographics, mortality, and morbidity 
in, 438-439 
general concepts and definitions of, 438 
health-related pathology versus changes 
related to, 439, 439f 
muscular changes with, 439-441, 440¢ 
pathological conditions associated with, 
449-458, 454t, 455b 
See also Geriatric clients 
Agitated Behavior Scale, 197t 
Agnosia, 173 
Airplane splint, 511 
Air plethysmography (APG), 256 
Airway clearance techniques, 299 
Airways, 289f 
clearance techniques for, 299 
Alar fold, 41 
Alar ligament, 47 
test of, 72 
Alberta Infant Motor Scale (AIMS), 
418, 432t 
Alcoholism and Alzheimer's disease, 456 
Allen test, 60, 62-63f 
Allergic reactions, 542 
Alopecia, 342 
Alternative support staff, 570 
Alveolar-capillary membrane, 291 
Alveolar ventilation, 291 
Alzheimer’s disease (AD), 453-456, 
454t, 455b 
Ambulation with cerebral palsy, 422 
Ambulatory aids 
bariatric equipment, 506 
canes, 505, 506, 531 
crutches, 431, 505-506, 531 
gait patterns in use of, 506 
guarding and, 507 
locomotor training and, 507 
maintenance of, 531 
platforms for, 506 
stairs/curbs, 507 
walkers, 431, 506, 531 
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Ambulatory alds (Cont) 
weight-bearing status of, 506 
wheelchairs, 431, 520-523, 523¢, 531 
Ambulatory care (outpatient care), 551 
Ambulatory monitoring, 267 
American Physical Therapy Association 
(APTA), 4 
Code of Ethics, 567 
Guide for Professional Conduct, 567 
Standards of Practice for Physical 
Therapy, 567 
Americans with Disabilities Act (ADA) of 
1990, 562-563 
Amputation, levels of, 514. See also 
Prosthetics 
Amputee wheelchair, 521 
Amylin, 402 
Amyotrophic lateral sclerosis (ALS), 
214-215, 221t 
Analysis of covariance (ANCOVA), 592 
Analysis of variance (ANOVA), 592 
Analytical reasoning, 17, 18 
Analytical versus intuitive learners, 576 
Anaphylaxis, 542 
Andragogy, 577 
Anemia, 374-375 
Anger, 383 
Anginal scale, 255, 255t 
Angina pectoris, 260, 457 
Angiography, 140 
Angiotension II receptor blockers (ARBs), 262 
Angular conditions, pediatric orthopedic, 123 
Animal contact, 344 
Ankle. See Foot and ankle 
Ankle brachial index (ABI), 256-257, 257t 
Ankle-foot orthoses (AFO), 423, 430, 
508-509 
Ankylosing spondylitis, 79-81, 81t 
Annular ligament, 36 
Annulus fibrosis/endplate, 47 
Anorexia, 386 
Antalgic gait, 504 
Anterior border, bony thorax, 289 
Anterior cerebral artery (ACA) syndrome, 
190-191 
Anterior cruciate ligament (ACL), 41 
MRI of normal, 145f 
reconstruction of, 127t 
Anterior drawer test, 64, 70, 70t 
Anterior longitudinal ligament, 47 
Anterior slide test, 56t, 57 
Anterolateral instability, 65 
Antiarrhythmic agents, 254, 262 
Antiretroviral therapies (ARTs), 371 
Antisocial personality, 382 
Antiviral drugs (ARVs), 371 
Anxiety disorders, 381 
Ape hand deformity, 96 
Apgar screening test, 416 
Apocrine glands, 339 
Apophyseal joints, 46-47 
Appendicitis, 389, 390f 


Apprehension test, 55, 56t 
Apraxia, 173 


Aquatic exercise 
exercise applications, 330 
goals and Outcomes, 329 
physics related to, 329-330 


precautions, 331 
special equipment, 330 
strategies, 329 
thermodynamics, 330 
Archicerebellum, 160 
Arcuate popliteal ligament, 41 
Arms, See Upper extremities, tests of 
Arrhythmias, 253 
Arterial blood gas (ABG) analysis, 259¢, 
294-295 
Arterial disease, 263, 265 
rehabilitation guidelines for, 274 
Arterial oxygenation, 291 
Arterial ulcers, 347-348 
Arteries 
central arterial catheters and, 533 
coronary, 246-247, 247f 
peripheral circulation, 249, 249f 
tests of peripheral arterial circulation, 
256-257, 257t 
Arterioles, 249 
Arthritic conditions 
degenerative joint disease (DJD), 79, 80b 
degenerative osteoarthritis (OA), 79, 80b 
osteoarthrosis, 79, 80b 
rheumatoid conditions, 79-82 
Arthrography, 54 
Arthrogryposis multiplex congenita, 126 
Arthrokinematics, 28 
foot and ankle, 45 
knee, 42 
spine, 49 
Arthrology 
elbow, 35, 35f 
foot and ankle, 43-44, 43-44f 
hip, 38 
knee, 41 
shoulder, 31 
spine, 46-47 
wrist and hand, 37 
Arthroplasty, total joint, 128-129, 129t 
Articular cartilage procedures, 128 
Articulated knee orthoses, 510 
ASIA Impairment Scale—Standard 
Neurological Classification of Spinal 
Cord Injury, 235 
Aspirin, 262 
Assessment of Premature Infant Behavior 
(APIB), 415, 432¢ 
Assisted stand-pivot transfer, 524 
Assisted transfer using slide board, 524 
Asthma, 297, 458 
exercise-induced, 318-319 
first aid, 541 
Asymmetrical tonic neck (ATNR) reflex, 
177¢, 417¢ 
Ataxia, 181 
Ataxic cerebral palsy, 422 
Ataxic hemiparesis, 193 
Atelectasis, 298 
Atherosclerosis, 260 
Athetoid cerebral palsy, 422 
Athlete's foot (tinea pedis), 344 
Athletics 
concussion during, 199 
groin pain and, 100 
sports wheelchairs for, 522 
Athletic trainers certified (ATC), 570 


Atlanto-axial joint, 46 
Adlanto-occipital joint, 46 
Atraumatic instability of shoulder, 86, 861 
Atrial arrhythmias, 253 
Atrial contraction, 246 
Atrial filling pressure, 248 
Atrioventricular blocks, 253 
Atrioventricular (AV) node, 247 
Atrioventricular valves, 246 
Atrophy 
age-related brain, 443 
cachexia, 452 
disuse, 312 
Attention, 169 
Audiologists, 569 
Auscultation 
heart sounds, 252 
pulmonary system, 293-294 
Autism spectrum disorder, 429-430 
Autogenic drainage, 302 
Autoimmune diseases, 369-370 
Autologous chondrocyte implantation 
(ACI), 128 
Automated external defibrillator 
(AED), 536 
Automatic implantable cardioverter 
defibrillators (AICDs), 273 
Autonomic nervous system (ANS), 162, 162f 
examination of, 171, 17it 
Avascular necrosis (AVN) of the hip, 97 
Avoidant personality disorder, 382 
Axillary crutches, 505-506 
Axillary (circumflex) nerve, 85, 87t 
Axonotmesis, 216 


Babinski reflex, 418t 
Back pain, low, 115-1160 
Bacterial infections 
pneumonia, 297 
prostatitis, 395 
skin, 343 
urinary tract infections (UTIs), 398 
Balance, 179~181, 180-1814, 182-1834 182b 
age-related changes in, 445 
and coordination training, 325-329, 
326t, 327¢ 
during pregnancy, 392 
interventions to improve standing, 
327-328, 327t 
outcome measures, 237-239! 
testing in infants, 419 
Balance Efficacy Scale (BES), 183t 
Balance Evaluation Systems Test (BESTest), 
183, 237¢ 
Ballistic stretching, 321 
Bands, knee and thigh, 509 
Bargaining, 383 
Bariatric equipment, 506 
wheelchairs, 521-522 
Baroreceptors, 250, 292 
Barthel Index (BI), 236t 
Basal cell carcinoma, 346 
Basal ganglia (BG), 159 
dysfunction of, 177 
Basic Life Support (BLS), 536, 537# 


Basilar artery syndrome, 193 
Bates-lensen Wound Assessment Tool, 361; 
Battelle Developmental Inventory (BDj-2 ), 
419, 4322 
Bayley Scales of Infant Development III 
revision, 419, 432¢ 
Behaviorist theory, 412, 577 
Bell's palsy, 216 
Benign nocturnal pains of childhood, 125 
Benign paroxysmal positional vertigo 
(BPPV), 2092, 445 
Benign prostatic hyperplasia ( BPH), 395 
Benign tumors of skin, 346 
Berg Balance Scale ( BBS), 182b, 182¢ 
237t, 468t 
Beta-1 adrenergic blocki 
Beta blocks, 254 P 
Between-subject design, 587 
Biceps load II test, 56t, 57 
Biceps rupture, 58, 58t 
Bicipital tendonosis/tendonopathy, 89 
Bicycle (van Gelderen’s) test, 75 
Bilateral peripheral vestibular 
hypofunction, 207 
Biofeedback, electromyographic (EMG), 186, 
492-493 
Biomechanics, 32f 
capsular patterns, 28, 30t 
capsular positions, 28, 29-30t 
elbow, 36 
foot and ankle, 45 
functional anatomy and, 31-50 
general principles of, 28-31, 29-30 
hip, 40 
kinematics, 28, 29t 
knee, 42, 43 
levers, 28 
muscle substitutions, 28, 31 
shoulder, 34-35 
spine, 49-50 
wrist and hand, 36-37/, 36-38 
Bipolar disorder, 381-382 
, 396 
pE t fe in, 447¢, 449 
cancer of, 399 
training of, 399 
Bleeding 
internal, 541 
and superficial woun 
Blistering, 341 
oe 374-375 
composition of, 37° 
disorders of, nial 
pase aa for, 259% 373-374 
ase, 375-376 
sickle cell dise 386 
ine nen 
plood-brain apr 170, 254, 254¢ 
Blood Piel syncope, 540-541 
u 
aroaro n 163f 
, 36 
ee ankle, 45 
, 40 
si 338f, 339 
wrist and hand, 38 


ds, first aid for, 541 


Blumberg’s sign, 389 
BODE Index, 283¢ 


Body mass index (BMI), 404 
Body on head/neck reflex, 418 


Position effects on ventilation 
Perfusion, 292 


Body scheme/body image disorders, 173 
Body temperature, 250 
during pregnancy, 392 
examination of, 170 
heart rhythm and, 253 
PONY weight supported (BWS) training, 507 
Bone densitometry, 140 
Bone density scan, 140 
Bone scans, 54, 140, 149f 
Bone scintigraphy, 140 
Bone tumors, 120-121 
Bony procedures, 128 
Bony thorax, 289 
Borderline personality disorder, 382 
Botulinum toxin, 220 
Boutonnière deformity, 96 
Boxer's fracture, 97, 144f 
Brachial plexus injury, 425-427 
Braden Q Scale, 362t 
Braden scale, 362t 
Brain 
age-related changes in, 443 
Alzheimer's disease (AD), 453-456, 
454t, 455b 
brain stem, 159-160 
cancer of, 185f 
cerebellar disorders, 201-202 
cerebellum, 160 
cerebral hemispheres, 158-159, 158f, 195 
concussion, 198-199 
diencephalon, 159 
epilepsy and, 200 
herniation of, 171 
infection of, 171, 187-188 
traumatic brain injury (TBI), 195-198, 
196-198t, 2354, 428-429 
Brainstem, 159-160 
functions and motor control, 168 
reflexes of, 177t 
Brazelton Neonatal Assessment Scale 
(BNAS), 433t 
Breasts, 391 
Breathing 
active cycle, 301 
diaphragmatic, 302 
exercises, 302-303 
mechanics, 290 
paced, 303-304 
segmental, 302 
Brief repetitive isometric exercise, 316 
Bronchial drainage, 299, 300f 
Bronchiectasis, 297 
Bronchitis, chronic, 296 
Bronchogenic carcinoma, 298 
Bronchopulmonary dysplasia, 297, 420-421 
Bruininks-Oseretsky Test of Motor 
Proficiency (BOT-2), 419, 432t 
Bruit, 253 
Brush (stroke) test, 69 
Budgets, 565 
Bulbar palsy, 215 


Bunnel-Littler test, 60 
Burns 
complications of, 350-352 
degree of, 350, 351; 
first aid, 54} ~542 
Management of, 352-353 
medical management of, 352 
pathophysiology, 350 
wound cleansing and debridement, 
352~353 
zones, 350 
Bursae 
elbow, 36 
foot and ankle, 45 
hip, 40 
knee, 42 
shoulder, 34 
Bursitis, 83-84 
subacromial/subdeltoid, 88-89 


Cachexia, 452 
Cadence of gait, 503 
Calcaneocuboid joint, 44, 45 
Calcaneus gait, 504 
Calcium channel blocking agents, 262 
Calcium levels, 253, 397 
Canadian C-spine rules, 119b 
Cancer 
back pain from, 120-121 
bladder, 399 
bone, 120-121 
brain, 185f 
characteristics of, 377 
endometrial, 394 
esophageal, 388 
lung, 298, 458 
palliative and hospice care, 378 
pancreatic, 387 
pathophysiology, 377 
physical therapy examination, 378 
physical therapy interventions, 
378-381, 380¢ 
prostate, 395 
renal, 399 
review questions and case studies, 612 
skin, 346, 346¢ 
Staging, 377 
testicular, 395 
Canes, 426, 505, 506, 531 
Capacities, ventilation, 290 
Capillaries, 249 
skin, 338f, 339 
Capsular patterns, 28, 30t 
Capsular positions, 28, 29-30 
Capsules 
elbow, 35-36 
foot and ankle, 44 
hip, 38 
knee, 41 
spine, 48 
wrist and hand, 37, 59, 59t 
Cardiac catheterization, 258 
Cardiac cycle, 246, 247f 
Cardiac monitors, 254, 533-534, 534f 
Cardiac output (CO), 248 
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Cardiac rehabilitation/interventions 
cardiac monitors, 254, 533-534, 534/ 
clinical exercise testing, 265-267 
contraindications for inpatient and 
outpatient, 269b 
exercise prescription, 267-269, 272, 272t 
first aid, 539-541 
phase 1: inpatient cardiac rehabilitation 
(acute), 270-271 
phase 2: outpatient cardiac rehabilitation 
(subacute), 271 
phase 3: community exercise programs, 271 
possible effects of physical training/, 270b 
resistance exercise training, 271-272 
Cardiac transplant, 263, 272-273 
Cardiopulmonary resuscitation (CPR), 536 
Cardiovascular disease 
acute coronary syndrome (ACS), 
260-261, 260f 
age-related, 457-458 
atherosclerosis, 260 
cardiac rehabilitation, 265-273, 2671, 
269-270b, 272-273t 
heart failure, 261-262, 261-2621 
medical and surgical management, 
262-263 
peripheral vascular disease, 263-264, 
264-265t 
peripheral vascular disease interventions, 
274-275, 275b 
referred pain from, 121 
sudden death due to significant ischemia 
or ventricular arrhythmia, 261 
Cardiovascular system 
age-related changes in, 447-448, 447t 
anatomy and physiology, 246-249f, 
246-250 
burn complications in, 351 
diagnostic tests, 257-258, 257-258f 
during pregnancy, 392 
endurance training for, 317-318, 317t 
examination, 251-258 
heart and circulation, 246-248, 246-248f 
laboratory tests and values, 258, 259t 
neurohumeral influences, 250 
outcome measures, 282-283t 
peripheral circulation, 249-250, 249f 
peripheral vascular system examination, 
255-257, 256-257t 
physical examination, 252-255, 252t, 
254-255t 
review questions and case studies, 603-604 
shock, 374, 541 
study tactics, 245 
Caregivers 
alternative support staff, 570 
athletic trainer certified (ATC), 570 
Bary N 569 
certified occupational therapist assistant 
(COTA), 568 4 3s 
certified orthotist (CO), 568 
certified prosthetist (CP), 568 
se respiratory therapist (CRT), 569 
Opractor (DC), 569 
consultant, 570 
home health aide, 568 
ears E (NP), 569 
erapist (OT), 568 


physiatrist, 569 ; 
hysical therapist (PT), 56 
shiieal therapist assistant (PTA), 567 
physical therapy aide, 567-568 = 
physical therapy and physical therapist 
assistant student, 568 
physical therapy director, 567 
physical therapy supervisor, 567 
physician assistant (PA-C), 569 
primary care physician (PCP), 569 
registered nurse (RN), 569 
rehabilitation counselor (vocational 
rehabilitation counselor), 569 
social worker (MSW), 570 
speech-language pathologist (SLP), 568 
team roles and principles of collaboration 
by, 570-571 
Carotid/vertebral artery Doppler ultrasound, 
185-186 
Carpal tunnel syndrome (repetitive stress 
syndrome), 93, 94-956 
Carpometacarpal (CMC) joint, 37 
Case-control study, 593 
Case report study, 593 
Cataracts, 444 
Categorical variables, 585 
Categories, NPTE examination, 5-7 
Catheters 
central arterial, 533 
intravenous, 533 
urinary, 532, 532f 
Causal-comparative research, 587 
Cellulitis, 343 
Central arterial catheters, 533 
Central control centers, ventilation, 292 
Central cyanosis, 339 
Central gray matter, 160, 161f 
Centralization/peripheralization test, 74t 
Central line, 258 
Central nervous system (CNS) 
degenerative disorders of, 202-206, 
203t, 206t 
major disorders of, 174t, 214-215 
multiple sclerosis and, 202-204, 203t 
support structures, 162-163 
Central posterior bulge/herniation, 
117-118 
Central tendency measures, 589 
Central venous catheter (CVC), 533 
Cerebellum, 160 
disorders of, 201-202 
Cerebral anoxia, 190 
Cerebral edema, 171 
Cerebral hemispheres, 158-159, 158f, 195 
Cerebral infarction, 190 
Cerebral palsy (CP), 421-424, 422-424, 
Cerebrospinal fluid (CSF), 163 
lumbar puncture (LP) for, 186-187 
Cerebrovascular accident (CVA, stroke), 
178t, 452 
etiological categories, 190 
examination for, 193-194, 195¢ 
first aid, 538, 538b 
imaging of, 184, 184f 
outcome measures, 234-235; 
pathophysiology, 190 
risk factors, 190 
sequential recovery stages, 193 


signs and symptoms, 190-193, 191-197 
vision effects of, 444 : 
Certified occupational therapist assistant 
(COTA), 568 
Certified orthotists (CO), 568 
Certified prosthetists (CP), 568 
Certified respiratory therapists (CRT), 569 
Cervical facet syndrome, 88t 
Cervical myelopathy, 184 
Cervical orthosis (CO), 511 
Cervical spine 
coupled motions, 49 
outcome measures, 136t 
special tests of, 71-73, 71t 
vertebrae, 46 
Cervical spine nerve lesion, 88t 
Cervical spondylosis, 86t 
Cesarean section, 393 
Charcot-Marie-Tooth disease, 112 
Chemoreceptors, 250, 292 
Chemotherapy, 377-378 
Chest pain, 255, 255¢, 539-540 
Chest tubes, 532-533, 532f 
Chest wall alterations, 297 
Chest x-ray, 257, 257f 
Children. See Pediatric clients 
Chiropractors (DC), 569 
Chi-square test, 592 
Cholecystitis, 387 
Cholelithiasis, 387 
Chronic bronchitis, 296, 458 
Chronic exertional compartment 
syndrome, 106 
Chronic fatigue syndrome (CFS), 189-190 
Chronic obstructive pulmonary disease 
(COPD), 296-297, 296t, 458 
Chronic pain, 222 
Chronic Pain Acceptance Questionnaire, 223 
Chronic pancreatitis, 387 
Chronic polyneuropathy, 221t 
Chronic postthrombotic syndrome, 264 
Chronic renal failure, 399 
age-related, 458 
Chronic Respiratory Questionnaire, 282 
Chronic traumatic encephalopathy (CTE), 199 
Chronic venous stasis/incompetence, 264 
rehabilitation guidelines, 275 
Circle of Willis, 163, 163f 
Circuit weight training, 316 
Circulation 
burn complications in, 351 
integumentary system, 339 
lymph, 277 
peripheral, 249-250, 249f 
Circumflex (LCx) artery, 247, 247f 
Cirrhosis, 387 
Clavicle, 31 
Clawed toes, 504 
Cleansing, wound, 354 
Clinical exercise testing, 265-267 
Clinical practice guidelines (CPGs). 583 
Clinical prediction rule (CPR), 583 | 
Clinical Test for Sensory Interaction i^ 
Balance (CTSIB), 180, 238t 
Close-packed position, 28 
Clubbing, 341 
Coagulation, zone of, 350 
Code of Ethics, APTA, 567 


ion, 590 
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Cold hydrotherapy, 476-477 
Collaboration by team members, 570-571 
Colles’ fracture, 95 
Color, changes in skin, 341 
Coma Recovery Scale-Revised, 169, 197t 
Comfortable Gait Speed (CGS), 467t 
Commission on Accreditation of 
Rehabilitation Facilities (CARF), 554 
Community Balance and Mobility Scale, 197t 
Community Integration Questionnaire, 197t 
Compensatory strategies, 328-329 
age-related hearing changes, 445 
age-related somatosensory changes, 446 
age-related vision changes, 444 
Complete blood count (CBC), 259t, 373 
Complete decongestive therapy (CDT), 280 
Complex regional pain syndrome (CRPS), 
84-85, 224-225 
Comprehensive developmental 
assessments, 419 
Compression, intermittent mechanical, 481 
indications, precautions, and 
contraindications, 495 
Compression bandaging/garments, 280 
Mpression-rotation test, 56t, 57 
en test, 74t 
ita tomography (CT), 51, 53 
usculoskeletal system, 140 
ncave-convex rule, 28, 29t 
neeptional age, 414 
ae of care plan, 558 
Concusg nt validity, 588 
nducth a 238-539, 539b 
ction/ association aphasia, 170 
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Cond Of, 457 
si hearing loss, 445 
Congestive pao cular torticollis, 126 


Conj heart failure, 457 


uncet rotatio 
ns 
bow, 36 


ciation, 385-386 


OV 
(CIMT) i ement therapy 


i ya ucation, 4, 562 
Micatign sive motion (CPM), 481-482 
ntra; , P'ecautions, and 
a o cations, 495 
quality improvement, 566 


Continuous variables, 585 
Contractility, 248 
Contract-relax-active contraction (CRAC), 322¢ 
Contractures 
Dupuytren’s, 96 
elbow, 90 
Control groups, 588 
Contusion 
lung, 298 
skin, 346 
Conventional over-ground training, 507 
Convex-concave rule, 28 
Coordination 
and balance training, 325-329, 326t, 327t 
examination, 179 
Coracoacromial ligament, 31 
Coracohumeral ligament, 31 
Coronary artery bypass graft (CABG), 263 
Coronary artery disease (CAD), 260-261, 
260f, 457 
Coronary circulation, 246-247, 247f 
Correlational research, 586 
Correlational statistics, 590-591 
Corticosteroids, 135 
Cost containment, health care, 556 
Costotransverse articulations, 46 
Costotransverse ligament, 48 
Costovertebral articulations, 46 
Costs, 565-566 
Cough, 299 
assisted, 301 
Cough etiquette, 544 
Coupled motions, spinal, 49 
COVID-19 
airborne precautions against, 544 
neurological complications of, 188 
standard/universal precautions for, 543 
Coxa valga, 97 
Coxa vara, 97 
Coxofemoral joint, 40 
Crackles, 255, 294 
Craig Handicap Assessment and Reporting 
Technique (CHART), 239t 
Cranial nerves (CN), 164, 165-166t 
Bell's palsy, 216 
disorders of, 215-216 
examination of, 170 
trigeminal neuralgia (tic douloureux), 
215-216 
Cranial remolding, 428 
Credentials evaluation, 3 
Cremasteric reflex, 177 
Creutzfeldt-Jakob disease, 456 
Critical reasoning 
analytical reasoning, 17, 18 
challenge of, 18-19 
deductive reasoning, 16-17, 18 
evaluative reasoning, 17-18 
inductive reasoning, 16, 18 
inferential reasoning, 17, 18 
role in NPTE examination, 15, 16t 
skill improvement in, 19-22, 21) 22f 
strata of, 21, 22f 
subskills of, ety rs 
ummary of skills 1n, 
trahas “areas (CD), 388-389 417 
Crossed extension reflex, 168, 1776 
Crossed straight leg raise, 746 e3 


Cross-sectional research, 585 
Crutches, 431, 505-506, 531 
Cryotherapy, 475-476t, 475-477 
indications, precautions, and 
contraindications, 494 
Cuneonavicular joint, 44, 45 
Cushing's disease, 401, 407 
Cushing's syndrome, 4011, 407 
Custodial care facility, 552 
Cyanosis, 256 
Cycle ergometers, 328 
Cystic fibrosis (CF), 297 


Data analysis and interpretation 
descriptive statistics, 589-590 
inferential statistics, 590-592, 591f 
instructional process and, 578 
Dead space, 292 
Death and dying 
demographics of, 438-439 
leading causes of, 438 
life expectancy and, 438 
psychological aspects of, 383 
Debridement, wound, 354-356, 355t 
for burns, 352-353 
Deceleration of gait, 502f, 503, 504 
Decubitus ulcers, 349-350, 349f 
Deductive reasoning, 16-17, 18, 576 
Deep partial-thickness burn, 351 
Deep tendon reflexes (DTRs), 177¢ 
Deep vein thrombophlebitis (DVT), 264, 264t 
rehabilitation guidelines, 274-275, 275b 
Degenerative arthritis, 137¢, 451-452 
Degenerative joint disease (DJD), 79, 80b, 118 
Degenerative osteoarthritis (OA), 79, 80b 
Degrees of freedom, 590 
Dehydration, 397 
exertional, 542 
Delayed-onset muscle soreness (DOMS), 315 
Delayed three-point gait, 506 
Delirium, 453 
Dementia, 453-457, 454t, 455b 
Denial, 383 
Denis Browne splint, 510 
Denver Developmental Screening Test IL, 
418, 432¢ 
Departmental operations management, 
563-565 
Dependent lift transfer, 524 
Dependent VRAA ji 
ession, 381, 383, 
De OUENS tenosynovitis, 59, 93, 9° 
Dermatitis, ee er 
atomes, 104, 
ne soni (DM). 345-346 
Dermis, 338f 
wound healing, 33 
Descriptive reseat n < 0. 
Descriptive statistics, se RA 412-4151 
Development, th -413t 


opmental sequ 
pe ning and alignment 508 


Diabetes mellitus (DM), 273. 401 


aging and, 4 
Diabetic angiopathy. 263 


9-340 
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t 402-404 
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Diabetic autonomic neuropathy (DAN), 403 
Diabetic polyneuropathy, 221t 
Diabetic retinopathy, 444 
Diabetic ulcer, 348-349 
Diagnostic tests 
Alzheimer’s disease, 453-454 
cardiovascular system, 257-258, 257-258f 
diabetes mellitus (DM), 403-404 
human immunodeficiency virus (HIV) 
and acquired immunodeficiency 
syndrome (AIDS), 370 
lymphedema, 279, 280t 
musculoskeletal system, 51, 53-55 
Diagnostic ultrasound, 54 
Dialysis, 399 
Diaper rash, 360 
Diaphragmatic breathing, 302 
Diarrhea, 385 
Diastasis recti abdominis, 392 
Diastole, 246 
Diastolic filling time, 248 
Diencephalon, 159 
Diffuse Lewy Body disease (DLBD), 454t, 456 
Diffuse tensor imaging (DTI), 185 
Diffusion of gas across alveolar-capillary 
membrane, 291 
Digitalis, 254, 262 
Disabilities of the Arm, Shoulder, and Hand 
Outcome Measure (DASH), 137t, 237t 
Disability in geriatric clients, 461 
Disabled abuse and neglect, 545 
Disaster preparedness and response, 536-537 
Disc conditions, 52t, 117-118 
Discharge/conclusion of care, 558, 560 
Discography, 53 
Discoid lupus erythematosus (DLE), 345 
Disinfection and sterilization procedures, 544 
Dislocations, elbow, 93 
Distal humeral fractures, 90, 92 
Distal radioulnar joint, 35 
Distal radioulnar ligament, 36 
Distraction test, 71t, 72, 74t 
Disturbed balance activities, 328 
Diuretics, 262 
Diverticular disease, 389, 458 
Dizziness Handicap Inventory (DHI), 197t, 
203t, 234t 
Documentation, 560 
defensible, 556-558, 557b 
medical records, 556-558 
reimbursement and, 460 
Domains of learning, 578 
Doppler ultrasound, 256 
Dorsal rami, 48 
Dorsal roots, 48 
Dorsal wrist splint, 511 
Dorsiflexion-external rotation stress test, 70, 70t 
Double-blind study, 587 
Down syndrome (Trisomy 21), 427 
Alzheimer’s disease and, 456 
Dressings, wound, 356, 358-359t 
Drop arm test, 55, 56t 
Drop ring lock, knee, 509 
Drug toxicity, 464-465 
Dry needling, 134 
Dual-energy x-ray absorptiometry (DEXA), 140 
Duchenne’s muscular dystrophy (DMD), 429 
Duodenal ulcers, 458 


Dupuytren’s contracture, 96 

Dynamic flexibility, 320 

Dynamic Gait Index (DGI), 183%, 203t, 238¢ 
Dynamic stability, 323, 326-327 
Dynamic stretching, 321 

Dynamic Systems theory, 414 
Dysarthria/clumsy hand syndrome, 193 
Dyslipidemia, 403 

Dysphagia, 384 

Dyspnea, 255, 255t 
Dystonia/involuntary movements, 193 


Early intervention programs (EIPs), 431 
Eccentric versus concentric exercise, 315 
Ecchymosis, 346 
Eccrine glands, 338 
Echocardiogram, 258 
Eczema, 343 
Edema, 256, 256t, 341 
cancer and, 379 
cerebral, 190 
in extremities, 256 
fluid volume and, 397 
management of, 356 
pulmonary, 298 
Education. See Teaching and learning 
Effect size, 587 
Effleurage, 132 
Eichhoff's test, 59, 59t, 62f 
Ejection fraction (EF), 248 
Elbow 
arthrology, 35, 35f 
biomechanics, 36 
blood supply, 36 
bursa, 36 
capsule, 35-36 
contractures of, 90 
dislocations of, 92 
disorders of, 90-93 
joint stability, 36 
ligaments, 36 
muscles, 35 
noncontractile structures, 35-36 
osteology, 35, 35f 
prosthetics for, 517 
special tests of, 58-59, 58t 
Elderly. See Geriatric clients 
Electrical agents 
basic concepts of electricity and, 484 
basic concepts of nerve and muscle 
physiology and, 482-483, 482 
electrical action of muscle and nerve and, 
483, 483f 
electrical stimulation (ES), 484-486, 
484f, 489, 496-497 
electromyographic (EMG) biofeedback, 
186, 492-493 
equipment maintenance, 531 
functional ES (FES), 491-492 
high-voltage pulsed galvanic stimulation, 
488-489 
interferential current (IFC), 490-491, 
490-491 f 
iontophoresis, 486, 487t 
motor point, 484 


Russian current, 489-490, 489f 
strength-duration curve, 483-484, 483f 
transcutaneous electrical nerve 
stimulation (TENS), 487-488, 487 
types of muscle contraction with, 484 
Electrical safety, 475 
Electrical stimulation (ES), 357, 484-486, 484f 
common applications and parameter 
adjustments for, 496-497 
concept of medium frequency currents 
in, 489 
functional, 491-492, 509 
interferential current (IFC), 490-491, 
490-491f 
Russian current, 489-490, 489f 
transcutaneous electrical nerve 
stimulation (TENS), 487-488, 487f 
Electric injury, first aid for, 542 
Electrocardiogram, 295 
Electrodiagnostic testing, 55 
neurological system, 186 
Electroencephalography (EEG), 186 
Electromyographic (EMG) biofeedback, 186, 
492-493 
Electroneuromyography (ENMG), 55 
Electronic medical databases and 
resources, 584t 
Ely’s test, 63, 67f 
Embolism, pulmonary, 264, 298 
Emergency Action Plan (EAP), 536-537 
Emergency cardiovascular care (ECC), 536 
Emergency preparedness 
Basic Life Support (BLS) components, 
536, 537t 
cardiopulmonary resuscitation (CPR) and 
conversion (ECC), 536 
disaster preparedness and response, 
536-537 
Emotional responses/behaviors, 169 
Emphysema, 296 
Empiricist theory, 412 
Employee engagement/staff motivation, 562 
Empty can test, 55, 56t, 61f 
Encephalitis, 187-188 
End-feels, 28 
Endocardium, 246 
Endocrine and metabolic systems 
adrenal disorders, 4011, 407 
age-related pathologies, 458 
common disorders of, 401t 
diabetes mellitus (DM), 273, 401t, 402-404 
endocrine system overview, 400-402, 
400f, 401t 
hormonal regulation, 400, 400f, 402 
metabolic syndrome (syndrome X), 402 
metabolic system overview, 402 
obesity, 404, 406, 406b 
review questions and case studies, 612 
study tactics, 367 
thyroid disorders, 342, 4011, 406-407 
End of life changes, 383 
Endometrial carcinoma, 394 
Endometriosis, 393-394 
Endorsement, 4 
Endotracheal suctioning, 301 
Endurance training 
cardiovascular, 317-318, 317t 
muscular, 316-317 


pulmonary, 318-319 
resistance exercise in, 314-315, 316 


Energy conservation, 304, 329 
Energy cost of walking, 504 
English language proficiency, 3 
Environmental emergencies, 542-543 
Epicardium, 246 
idermal bum, 351t 
Epidermis, 338f 
wound healing, 339 
Epidural hematoma, 185f 
Epilepsy, 200 
Epinephrine, 542 
Epiphyseal plate injury, 106 
Epithalamus, 159 
Equal Employment Opportunity 
Commission (EEOC), 563 
Equinus, 111 
Equinus gait, 504 
Equipment 
adhesive taping, 513 
ambulatory aids, 431, 505-506, 531 
bariatric, 506, 521-522 
environmental considerations with, 525 
maintenance of, 531 
orthotic (See Orthoses/orthotics) 
prosthetic, 514-519 
study tactics, 501 
wheelchairs, 431, 520-523, 523t, 531 
Erb's paralysis, 425-426 
Erectile dysfunction (ED), 394-395 
Erythrocyte sedimentation rate (ESR), 374 
Esophageal cancer, 388 
Esophagus, 387-388 
age-related changes in, 447t, 449 
Ethical and legal issues, 460-461 
Evaluative reasoning, 17-18 
musculoskeletal system disorders, 79 
Evidence-based practice (EBP) 
documentation and, 560 
levels of evidence and grades of 
recommendation and, 592-593, 593t 
physical therapist use of, 583-584, 583-584 
Steps in, 583t 
Evoked potentials/evoked responses, 186 
Exercise, therapeutic 
adaptive equipment for, 430 
aerobic training, 319 
for age-related changes, 448 
amyotrophic lateral sclerosis (ALS), 215 
aquatic, 329-331 
breathing, 302-303 
cancer and, 379, 380t 
cardiac rehabilitation (See Cardiac 
rehabilitation/interventions) 
clinical exercise testing, 265-267, 296 
coordination and balance training, 325- 
329, 326t, 327t 
endurance, 314-319, 316-317t 
FITT (frequency, intensity, time, and type) 
equation, 303, 317-318, 459t 
guidelines for older adults, 459t 
at high altitudes, 320 
home exercise program (HEP), 270-271 
in hot weather, 320 
to improve muscle strength, hypertrophy, 
endurance, and power, 314-315, 316t 
to improve standing balance, 327-328, 327t 


for increasing pulmonary function, 318-319 
locomotor training, 328 
lymphedema, 280-281 
mobility and flexibility training, 320-323, 
321-322t 
musculoskeletal conditions, 134 
for obesity, 406, 406b 
for pain, 224 
pelvic floor, 393, 400 
postural stability training, 323-325 
precautions with diabetes mellitus (DM), 
404, 405b 
Prescription, 267-269, 272, 272t, 273t, 
317-318 
resistance training, 271-272, 311-312t, 
311-316, 316t 
sickle cell disease, 375 
to slow or reverse age-related changes, 441 
for vestibular disorders, 208 
See also Physical therapy interventions 
Exercise-induced asthma (EIA), 318-319 
Exercise therapists, 570 
Exercise tolerance tests (ETT), 265-266, 296 
Exertional dehydration, 542 
Expanded Disability Status Scale & Kurtzke 
Functional Systems Score, 236t 
Expense budgets, 565 
Experimental groups, 588 
Experimental research, 586-587 
Experimenter bias, 588 
Expiration 
intensity of, 293 
muscles of, 290 
Expiratory reserve volume (ERV), 290 
Expressive function, 170 
Extension test, elbow, 58, 58t 
Extensor hood, 37 
External! rotation lag sign, 55, 56t 
External rotation stress (Kleiger) test, 70, 70t 
External validity, 588 
Extrapyramidal disorders, 177 
Extremities 
lymphedema, 277 
peripheral vascular system of, 255-256, 
274-275, 275b 
range of motion, 53t 
tests of lower, 60, 63-66, 63t, 65t, 66-69f, 
69-71, 70t 
tests of upper, 55-60, 56t, 58-59t, 61-63f 


Facet entrapment, 118 
Facet joint, 46-47, 48 
disorders of, 118 
Face validity, 588 
Facilitated stretching, 321, 322t 
Factorial design, 587 
FADDIR/FADIR test, 60, 68f 
Failure to thrive, 421 
Falls and instability 
clinical assessment and risk factors 
for, 530 
in geriatric clients, 461-464, 462-4631, 
463f, 530 
intervention of underlying causes of, 
530-531 


prevention of, 329, 463-464, 4631, 531 
reduction of environmental factors in, 531 
Family-centered approach, 431 
Fatigue, 178-179 
activity pacing and energy conservation 
for, 329 
age-related, 440 
cancer-related, 378 
chronic fatigue syndrome (CFS), 189-190 
local muscle, 314 
Fatigue Scale of Motor & Cognitive 
Function, 203t 
FBI check, 3 
Fear Avoidance Beliefs Questionnaire 
(FABQ), 136t, 223 
Federation of State Boards of Physical 
Therapy (FSBPT), 3, 4 
Fees, licensure, 3 
Feldenkrais, 132 
Female reproductive system 
anatomy and physiology, 391, 391f 
disorders of, 393-394 
normal pregnancy, 391-392 
pregnancy-related and pelvic floor 
pathologies, 392-393 
Femoral condyłe, 104 
Femoral nerve traction test, 73, 74t 
Femoroacetabular impingement (FAI) 
syndrome, 98b, 100 
Femur, 38, 38f, 40 
Festinating/Parkinson gait, 184 
Fetal sensorimotor development, 414, 415t 
Fiber types, muscle, 311-312, 311t 
Fibroadipose meniscoid, 47 
Fibromyalgia syndrome (FMS), 225 
Fine motor coordination, 179 
Finger mobility tests, 60 
Fingerprinting, 3 
Finger splints, 511 
Finkelstein’s test, 59, 59t 
First aid 
anaphylaxis, 542 
bleeding and superficial wounds, 541 
cardiopulmonary, 539-541 
environmental emergencies, 542-543 
hypoglycemia, 542 
integumentary system, 541-542 
internal bleeding, 541 
musculoskeletal, 538 
neuromuscular, 538-539, 538-539b 
First-class levers, 28 
Fiscal management, 565-566 
FITT (frequency, intensity, time, and type) 
equation, 303, 317-318 
for older adults, 459t 
5 elements of effective thinking, The, 22 
Five Times Sit to Stand Test, 182t, 238 
Flexibility, 320, 321t 
Flexion rotation test, 72 
Flexion test, elbow, 58-59, 58t 
Flexor digitorum profundus tendon rupture/ 
avulsion, 96-97 
Flexor hallucis tendonopathy, 109, 111 
Flexor withdrawal reflex, 167, 177%, 4171 
Foot flat, 502, 502f 
Flow rates, 290-291 
Fluid and electrolyte regulation, 396-398 
intravenous catheters for, 533 
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Foot and ankle 
arthrology, 43-44, 43-44f 
biomechanics, 45 
blood supply, 45 
bursae, 45 
disorders of, 107-113, 108-1106, 111¢, 
112-1135 
fractures of, 109, 111t, 147f 
ligaments, 44-45 
muscles, 44 
myelodysplasia/spina bifida and, 425 
noncontractile structures, 44-45 
orthoses for, 508-509 
osteology, 43-44, 43-44f 
Ottawa Ankle and Foot Rules, 70t, 
71, 109b 
outcome measures, 137t 
radiography of, 146-149f 
special tests of, 70-71, 70t 
in stance phase of gait, 504 
in swing phase of gait, 505 
Foot and Ankle Ability Measure (FAAM), 137t 
Foot flat, 504 
Foot Function Index (FFI), 137t 
Foot orthoses (FO), 508 
Foot slap, 504 
Foraminal compression, 71t, 72 
Forced expiratory flow rate (FEF), 290-291 
Forced expiratory volume (FEV), 290 
Forefoot initial contact in gait, 504 
Forefoot valgus, 113 
Forefoot varus, 113 
Forward head posture, 52t 
Four-point gait, 506 
Four Square Step Test, 238t 
Fracture braces, 509 
Fractures 
acetabular, 144f 
Boxer's, 97, 144f 
Colles’, 95 
distal humeral, 90, 92 
first aid for, 538 
foot and ankle, 109, 1111, 147f 
in geriatric clients, 451 
hip, 64, 99b, 451 
Jones’, 148f 
knee, 104 
micro-, 128 
pelvic, 145f 
proximal humeral, 89-90 
rib, 298 
scaphoid, 95~96 
Smith's, 95 
stress, lower leg, 107, 146f 
vertebral compression, 451 
Free health care, 556 
Freezing of Gait Questionnaire, 236 
Frejka pillow, 510 
Frontal lobe, 158, 158f 
Frontotemporal lobe dementia (FTD), 
454, 456 
Frozen shoulder, 86t, 90, 91b 
Fugl-Meyer Assessment of Motor 
Performance, 234t 
Full-arc exercise, 315 
Full-thickness burn, 351t 
Functional Assessment Measure FI 
[TBI], 236¢ ae 


Functional Assessment of Multiple Sclerosis 


FAMS), 236t ; 
allio anen pediatric, 419 
Punctional ES (FES), 491-492, 509 
Functional gait activities, 328 
Functional Gait Assessment (FGA), 

182t, 206t, 238t 
Functional incontinence, 399 
Functional Independence Measure (FIM), 
197t, 203t, 236t 
Functional Independence Measure for 
Children (WeeFIM), 419, 432t 
Functional massage, 132 
Functional MRI, 185 
Functional Reach (FR) Test, 183t, 203t, 
237t, 468t 
Functional residual capacity, 290 
Functional training 
to improve coordination, 326 
to improve standing balance, 328 
review questions and case studies, 619 
Function in Sitting Test (FIST), 238t 
Fungal skin infections, 344 
Fusion procedures, spine, 129 


182b, 


Gaenslen’s test, 74t, 75 
Gag reflex, 418t 
Gait, 78t 
age-related changes in, 441 
cycle, phases of, 502-504, 502f 
development of, 414t 
examination of, 181, 182-183t, 184 
functional ES in training of, 491-492 
orthotic deviations, 512-513 
prosthetic deviations, 519 
stance phase deviations, 504 
swing phase deviations, 504-505 
use of assistive devices and, 506 
Galant reflex, 417t 
Gallbladder, 387 
Gallop rhythm, 253 
Gamekeeper's thumb, 97 
Gamma reflex loop, 167 
Gastritis, 388 
Gastroesophageal reflux disease (GERD), 
387, 458 
Gastrointestinal (GI) system 
age-related changes in, 447¢, 449,458 
anatomy and physiology, 384- 
Serene Physiology, 384-385f, 
esophagus, 387-388 
hepatobiliary system, 386-387 
intestines, 388-390, 390f 
rectum, 390 
referred pain, 121 
review questions i 
ae a a and case studies, 612 
study tactics, 367-368 
Conealbabitiy 587 
eneral physical conditio 
Genital/ reproductive att E 
age-related disorders of, 458 
disorders of female, 393-394 
disorders of male, 394-39 5 


female anatomy and physiology, 391, 391f 


male anatomy and physiology, 394, 39 af 
normal pregnancy, 391-392 
pregnanicy-related and pelvic floor 
pathologies, 392-393 
referred pain from, 121 
review questions and case studies, 61 2-613 
study tactics, 368 
Genu valgum, 123 
Genu varum, 123 
Geriatric clients 
abuse and neglect of, 545 
ageism and, 438 
cardiovascular system in, 447~448, 447, 
categories of, 438 
cognition in, 4401, 446 
common problem areas for, 461-466, 
462-463t, 463f 
demographics, mortality, and morbidity 
in, 438-439 
falls and instability in, 461-464, 462-463, 
463f, 530 
gastrointestinal system in, 447t, 449 
general concepts and definitions of aging 
and, 438 
immobility and disability in, 461 
integumentary system in, 447, 449 
medication errors in, 464-465 
muscular changes in, 439-441, 440t 
neurological system in, 440t, 443 
nutritional deficiency in, 465-466 
outcome measures, 467—468t 
patient care concepts for, 459-461, 459t 
physiological changes and clinical 
implications for, 439-441, 439f, 440t 
pulmonary system in, 447t, 448 
renal system in, 447t, 449 
review questions and case studies, 616-617 
sensory systems in, 440t, 444-446 
skeletal system in, 441, 441t, 442f 
socioeconomic factors affecting, 439 
Geriatric disorders and diseases 
cachexia, 452 
cardiovascular, 457-458 
cognitive, 453-457, 454t, 455b 
degenerative arthritis, 137t, 451-452 
delirium, 453 
dementia, 453-457, 454t, 455b 
depression, 457 
fractures, 451 
gastrointestinal, 458 
genitourinary, 458 
integumentary, 458 
metabolic, 458 
musculoskeletal, 449-452 
neurological, 452-453 
Osteoporosis, 82, 314, 449-450 
pulmonary, 458 
Geriatric physical therapy interventions 
cognitive functioning, 440t, 446 
dementia, 456-457 
depression, 457 
general concepts of aging and, 438 
immobility and disability, 461 
musculoskeletal system, 441, 442f 
nutritional, in older adults, 466 
Osteoarthritis, 452 
Osteoporosis, 450 
Pulmonary system, 448 


Geriatric rehabilitation 
ethical and legal issues, 460-46) 
general principles of, 459-460, 459r 
reimbursement issues in, 460 
Geriatrics, 438 
Gerontology, 438 
Gestational age (GA), 414 
Gestational diabetes mellitus (GDM), 403 
Gillet’s test, 75, 76f 
Glamorgan Scale, 362¢ 
Glasgow Coma Scale (GCS), 169, 235¢ 
Glaucoma, 444 
Glenohumeral instability, 85-86 
Glenohumeral joint, 31 
tests of, 55, 56t 
Glenohumeral ligaments, 31 
Glenoid labrum injuries, 86-87 
Global aphasia, 170 
Global Rating of Change, 136t 
Glucagon, 402 
Glucose control, 402 
Goldthwait's test, 77f, 78 
Golfer's elbow, 90 
Gosnell Scale, 362t 
Gout, 81 
Graded exercise test (GXT), 265-266, 296 
Grades of movement, 133, 133f 
Grades of recommendation, 593, 593t 
Grading, NPTE examination, 9 
Grand mal seizures, 200 
Grasp reflex, 177t 
Grave's disease, 401t 
Gray matter, 158, 158f 
central, 160, 161f 
Grief process, 382-383 
Grind (scouring) test, 60, 66f 
Groin pain in athletes, 100 
Gross Motor Function Measure (GMFM-88)}, 
418-419, 433t 
Growing pains, 125 
Guarding, 507 
Guide for Professional Conduct, 
APTA, 567 
Guide to Physical Therapist Practice, 10 
Guillain-Barré syndrome (GBS), 218, 221¢ 


Hair, 338, 338f 
changes in, 342 

Hallux valgus, 111-112 

Hand. See Wrist and hand 

Hand hygiene, 543 

Harassment, sexual, 546 

Hawkins-Kennedy test, 55, 56t 

Hawthome effect, 588 

Head 
concussion, 538-539, 539b 
radiography of, 141f 
temporomandibular joint (TMJ), 50 
TMJ special tests, 78 

Head/neck on body reflex, 418t 

Health care marketing, 563-564 

Health Care Proxy, 461 

Health care regulations, 553 

Health Insurance Portability and 

Accountability Act (HIPAA), 571-572 


Health Maintenance Organizations 
(HMOs), 555 
Health savings accounts, 555 
Hearing, age-related changes in, 444-445 
Heart 
arteries and veins, 246-247, 247f 
cardiac cycle, 246, 247f 
chambers, 246, 246f 
conduction, 247-248, 248f 
coronary circulation, 246-247, 247f 
hemodynamics, 248 
myocardial fibers, 248 
tissue, 246 
transplant of, 263, 272-273 
valves, 246 
See also Cardiovascular system 
Heartburn, 384 
Heart failure (HF), 261-262, 261-2621, 263 
exercise prescription for, 272, 272t, 273t 
Heart rate (HR), 170, 248, 252 
neurohumeral influences on, 250 
Heart rhythm, 253-254 
Heart sounds, 252-253 
Heat application, 473-474t, 473-475 
Heat exhaustion, 543 
Heat-induced symptoms, 542 
Heat stroke, 543 
Heel-off, 502f, 503 
Heel spur, 146f 
Heel strike, 502, 502f 
HELP (Hawaii Early Learning Profile), 
419, 433t 
Hematological system, 373-376 
Hematoma, epidural, 185f 
Hematopoiesis, 373 
Hemiplegic gait, 184 
Hemiplegic wheelchair, 521 
Hemodynamics, heart, 248 
Hemophilia, 376 
Hemorrhagic stroke, 190 
Hemorrhoids, 390 
Hemostasis, 259t, 374 
Hemothorax, 298 
Hepatitis, 386-387 
Hepatobiliary system, 386-387 
Herpes 1 (herpes simplex), 343 
Herpes 2, 343 
Herpes zoster (shingles), 343-344 
Hiatal hernia, 388 
Hidrosis, 341 
High altitude exercise, 320 
Higher-level cognitive abilities, 169 
High-frequency chest wall oscillation, 302 
High-Level Mobility Assessment Tool 
(Hi-MAT), 183¢, 197t, 235¢ 
High-voltage pulsed galvanic stimulation, 
488-489 
Hill-Sachs lesion, 85 
Hinge joint, knee, 509 
Hip 
arthrology, 38 
biomechanics, 40 
blood supply, 40 
bursae, 40 
capsule, 38 
disorders of, 97-100, 98-99b, 123 
fracture of, 99b, 451 
innervation, 40 


ligaments, 39-40, 40f 
muscles, 38, 39% 
noncontractile structures, 38-39 
osteology, 38, 38f 
prosthetics for, 516 
special tests of, 60, 63-64, 63t, 66f 
in stance, 504 
total replacement (THR), 128-129, 129¢ 
Hip disarticulation prosthesis, 516 
Hi plasia, 123 
PRs ar orthosis (HKAFO), 
430, 510 
Hip pathology tests, 60 
Hip scour test, 60, 66f 
Hirsutism, 342 
Hold-relax-active contraction (HRAC), 322t 
Hold-relax (HR) stretching, 321, 322¢ 
Holism, 460 
Holter monitoring, 254, 534, 534f 
Home exercise program (HEP), 270-271 
Home health aides, 568 
Home health care, 552 
Homeostasis, 396 
Homogeneity/heterogeneity, 593 
Horizontal adduction test, 56t, 57 
Hormonal regulation, 400, 400f, 402 
Hornblower sign, 55, 56t 
Hospice care, 378, 552 
Hot packs, 474 
Hot weather, exercise in, 320 
Huffing, 299 
Human immunodeficiency virus (HIV), 
370-371 
Humanist theory, 577 
Human resources, 560-563 
Humeroradial joint, 35 
Humeroulnar joint, 35, 35f 
Humerus, 31, 33f 
Hyaline membrane disease, 420 
Hydraulic lift transfer, 524 
Hydrocephalus, 425 
normal pressure, 456 
Hydrotherapy, 474-475 
indications, precautions, and 
contraindications, 494 
Hyperbaric oxygen therapy (HBO), 354 
Hypercalcemia, 250, 253, 397 
Hypercoaguability disorders, 374 
Hypercortisolism, 401t 
Hyperemia, zone of, 350 
Hyperglycemia, 404, 405b 
Hyperkalemia, 250, 253, 397 
Hypermagnesemia, 250, 397 
Hypermobile spinal segments, 120 
Hypernatremia, 397 
Hyperparathyroidism, 401¢ 
Hyperpronation, 504 
Hypertension, 254, 254t, 457 
pulmonary, 298 
Hyperthyroidism, 401¢, 407 
Hypertrophic scars, 352 
Hypertrophy, 312, 312t 
resistance exercise for, 314-315, 316t 
Hypocalcemia, 250, 253, 397 
Hypocoagulopathy disorders, 374 
Hypoglycemia, 404, 405b, 542 
Hypokalemia, 250, 253, 397 
Hypolipidemic agents, 262 
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Hypomagnesemia, 250, 397 
Hyponatremia, 397 
Hypoparathyroidiam, 4011 
Hypotension, 254 
Hypothalamus, 159, 400, 400/ 
Hypothermia, 253, 543 
Hypothesis, research, 587 
Hypothyroidism, 342, 4011, 406-407 
aging and, 458 
hearing loss with, 445 


Ice massage, 476 
Ice packs, 476 
Idiopathic pulmonary fibrosis, 297 
lliofemoral ligament, 39 
Niolumbar ligament, 48 
Iliotibial band friction syndrome, 69, 69f 
Hiotibial band tightness/friction disorder, 
97-98 
Ilium, 46 
Imaging 
musculoskeletal system, 51, 53-55 
neurological system, 184, 184~185f 
Immediate postoperative prosthesis, 516 
Immobility in geriatric clients, 461 
Immune cells, 369 
Immune response, 369 
Immune system 
anatomy and physiology, 369 
human immunodeficiency virus (HIV) 
and acquired immunodeficiency 
syndrome (AIDS), 190, 370-371 
infections, 371~373 
skin disorders, 344-346, 345f 
Immunodeficiency diseases, 369 
Immunotherapy, 378 
Impact of Participation and Autonomy 
(IPA), 239t 
Impetigo, 343 
Impingement syndrome, 89 
Impotence, 394-395 
Incident/occurrence report, 563 
Incisions, lung, 304 
Incontinence, urinary, 399-400 
age-related, 447t, 449, 458 
Increased intracranial pressure, 171 
Independent secretion removal 
techniques, 301 
Independent variables, 584 
Individual education plan (IEP), 431 
Individuals with Disabilities Education Act 
(IDEA), 572 
Inductive reasoning, 16, 18, 576 
Infection control procedures 
disinfection and sterilization, 544 
standard/universal precautions, 543-544 
transmission-based/isolation 
precautions, 544 
Infections 
acquired immunodeficiency syndrome 
(AIDS), 190 
brain, 171, 187-188 
COVID-19, 188 
diarrhea and, 385 
encephalitis, 187-188 


meningitis, 187 
neurological system, 187-190 
prostatitis, 395 
akin, 343-344 
spinal cord, 188-189 
ataphylococcal, 371-372 
atreptococcal, 372 
tick borne, 372-373 
urinary tract Infections (UTIs), 398 
wound, 354 
Inferential reasoning, 17, 18 
Inferential statistics, 590-592, 591f 
Inflammation 
appendicitis, 389, 390f 
bursitis, 83-84 
diverticular disease, 389 
gastritis, 388 
inflammatory bowel disease (IBD), 388-389 
muscle strains, 84 
pelvic inflammatory disease (PID), 394 
peritonitis, 389~390 
prostatitis, 395 
Inflammatory bowel disease (IBD), 388-389 
Informed consent, 460 
Infrapatellar fold, 41 
Infraspinatus muscle, ultrasound of, 150f 
Infraspinatus muscle test, 55, 56t 
Inguinal ligament, 40 
Initial contact (RLA), 502, 502f 
Initial swing (RLA), 502f, 503 
Initial visit notes, 558 
Injuries 
bleeding from superficial, 541 
brachial plexus, 425-427 
burn, 350-353, 351t, 541-542 
concussion, 538-539, 539b 
electric injury, 542 
fall, 329, 461-463, 462-4631, 463f 
internal bleeding from, 541 
knee, 106 
meniscal and articular cartilage, 100, 102, 
103-104b 
musculoskeletal, 538 
peripheral nerve, 216-217 
pressure, 349-350, 349f, 458 
prevention or reduction of skin, 357 
spinal cord (See Spinal cord injury [SCI}) 
traumatic brain (See Traumatic brain 
injury [TB}]) 
See also Safety and protection 
Inpatient cardiac rehabilitation, 270-271 
Insect bites, 344 
Insight Assessment, Inc., 22 
Inspiration 
intensity of, 293 
muscles of, 289-290 
sustained maximal (SMI), 303 
Inspiratory capacity, 290 
Inspiratory muscle training (IMT), 2831, 303 
Inspiratory reserve volume (IRV), 290 
Institutional types, 551-552 
Instructional process, 578-579 
Instrumentation, research, 587 
Insula, 158 
Insulin, 402 
Integumentary system 
age-related changes in, 4472, 449, 458 
appendages of skin, 338-339 


assessment and outcome measures, 
361-3621 
circulation, 339 
complications of prematurity, 421 
disorders of (See Skin disorders) 
examination, 340-342 
review questions and case studies, 609-61) 
skin or integument, 338 
structure of skin, 338-339, 338f, 3381 
study tactics, 337 
wound examination, 342 
wound healing, 339-340, 340 
Integumentary system interventions 
edema management, 356 
electrical stimulation therapy, 357 
first aid, 541-542 
hyperbaric oxygen therapy (HBO), 354 
infection control, 354 
injury prevention or reduction, 357 
nutritional considerations, 357 
special considerations populations, 
357, 360 
surgical intervention, 354 
wound bed preparation, 353-354 
wound care, 354-360 
wound cleaning, 354 
wound debridement, 354-356, 3551 
wound dressings, 356, 358-359t 
Intensity of inspiration and expiration, 293 
Interactionist theory, 412 
Interferential current (IFC), 490-491, 490-491 
Intermittent claudication, 257, 257t 
Intermittent mechanical compression, 481 
indications, precautions, and 
contraindications, 495 
Intermittent traction, 479-480 
indications, precautions, and 
contraindications, 495 
Internal bleeding, 541 
Internal carotid artery (ICA) syndrome, 
190-191 
Internal disc disruption, 52t, 117 
Internal (posterior) impingement, 89 
Internal rotation lag sign, 56t, 57 
Internal validity, 588 
International Classification of Functioning, 
Disability, and Health Resources (ICF) 
Model, 556, 557b 
Interphalangeal joints, 44, 45 
varus/Vvalgus stress tests, 59 
Interrater reliability, 588 
Interspinous ligament, 48 
Interstitial lung disease, 297 
Interval scale, 585 
Intervening variables, 588 
Interventions 
cardiac, 265-273, 267t, 269-2708, 
272-273t 
lymphedema, 280-281 
peripheral vascular disease, 274-275, 275b 
pulmonary, 299-304, 300f, 3011 
Intervertebral disc/endplate, 47 
Intervertebral joints, 47 
Intervertebral stenosis, 81f, 116-117 
Interview, human resources, 560-561 
Intestines, 388-390, 390f 
age-related changes in, 4471, 449 
Intraclass correlation coefficient (ICC), 590 


intramuscular manual therapy (IMT), 134 
intrarater reliability, 588 

intravascular stents, 263 

intravenous catheters, 533 

inverse stretch (myotatic) reflex, 167 


involuntary movement examination, 177-178 


Ion concentrations, 250 
iontophoresis, 486, 4871 
irreversible contracture, 323 
Irritable bowel syndrome (IBS), 389 
Irritant receptors, 292 
Ischemic stroke, 190 
ischiofemoral ligament, 39 
Islets of Langerhans, 402 
Isokinetic exercise, 315 
Isometric exercise, 315 

brief repetitive, 316 
Isotonic exercise, 315 


Jerk test, 55, 56t 
Jersey finger, 96-97 
Job descriptions, 561 
The Joint Commission (TJC), 554 
Joint Motion test, 234t 
Joints 
capsular patterns, 28, 30t 
capsular positions, 28, 29-30t 
elbow, 35, 35f, 36 
foot and ankle, 43-44, 43-44f 
hip, 38, 38f, 40 
kinematics of, 28 
knee, 41, 42, 43 
shoulder, 31, 55, 56t 
spine, 46-47 
temporomandibular joint (TMJ), 50 
total joint arthroplasty, 128-129, 129t 
wrist and hand, 37, 59, 59t 
Jones’ fracture, 148f 
Jumper's knee, 104 
Jurisprudence examination for licensure, 3 


K 


Kansas City Cardiomyopathy 
Questionnaire, 283t 

Kaposi's sarcoma (KS), 346 
Kegel’s exercises, 400 
Keloid scars, 352 
Kidneys, 396, 396f 

age-related changes in, 447t, 449, 458 

disorders of, 398-399 
Kinematics, 28, 29t 
Kitchen sink exercises, 327-328 
Klumpke’s paralysis, 425-426 
Knee 

arthrology, 41 

biomechanics, 42, 43 

bursae, 42 

Capsule, 41 

disorders of, 100-106, 101-106b 

fractures, 104 

ligaments, 41 

menisci, 42 

Muscles, 4] 


noncontractile structures, 41-42 
orthotics and components of, 509-510 
osteology, 40-41, 40f 
Ottawa Knee Rules, 65¢, 69, 107b 
outcome measures, 137¢ 
pain, 105-106b 
prosthetics for, 516 
special tests of, 64-65, 65t, 66-69f, 69 
in stance, 504 
in swing phase of gait, 505 
Knee-ankle-foot orthosis (KAFO), 430, 509 
Knee disarticulation prosthesis, 516 
Knee orthoses (KO), 510 
Knee Outcome Survey (KOS) Activity of 
Daily Living Scale (ADLS), 137t 


Laboratory tests 
Alzheimer’s disease, 453 
blood, 2591, 373, 380t 
cardiovascular system, 258, 259t 
diabetes mellitus (DM), 403-404 
hepatitis, 386 
musculoskeletal system examination, 55 
pulmonary system, 294-296, 295t 
Labral lesions, 60 
Labral tears, shoulder, 86-87 
Labrum, 38-39 
Laceration, 346 
Lachman stress test, 68f 
Lacunar syndromes, 193 
Landau reflex, 418t 
Lasegue’s test, 73, 74t 
Lateral border, bony thorax, 289 
Lateral collateral ligament (LCL), 41 
Lateral epicondylalgia/epicondylitis, 61f, 90 
Lateral epicondylitis and epicondylopathy 
test, G1f, 90 
Lateral inferior pontine syndrome, 193 
Lateral medullary (Wallenberg’s) 
syndrome, 191 
Lateral meniscus, 42 
Layers of skin, 338t 
Learning styles, 576-577 
Learning theories, 577 
Left anterior descending (LAD) artery, 246 
Left atrium (LA), 246 
Left coronary artery (LCA), 246, 247f 
Left ventricle (LVA), 246 
Left ventricular end diastolic pressure 
(LVEDP), 248 
Left ventricular end diastolic volume 
(LVEDV), 248 
Legg-Calvé-Perthes disease, 124 
Leg length, 64 
discrepancies in, 125 
Legs. See Lower extremities, tests of 
Length-tension relationship in muscles, 312 
Lesions 
cerebellar, 201 
skin, 342, 346 
spina bifida, 425 
Level of consciousness, 168-169 
in lacunar strokes, 193 
Levers, 28 
Lewy Body disease, 4541, 456 


Lhermitte’s sign, 72, 76f 
Lice (pediculosis), 344 
Licensure 
by endorsement, 4 
fees for, 3 
jurisprudence examination for, 3 
laws enacted by all states, 572 
other requirements and issues in, 3-4 
procedure for obtaining, 3-4 
renewal of, 4 
special accommodation for, 3 
See also NPTE examination 
Life expectancy, 438 
Life span, 438 
Ligamentous instability 
ankle and foot, 70, 70t 
elbow, 58, 58t 
Ligaments 
elbow, 36 
foot and ankle, 44-45 
hip, 39-40, 40f 
knee, 41, 100, 101-1026 
reconstruction of, 127, 127¢ 
shoulder, 31 
spine, 47-48 
wrist and hand, 37, 37f, 59, 59t 
Ligament sprains 
foot and ankle, 107, 108b, 109 
knee, 100, 100-1026 
Ligamentum flavum, 48 
Limbic system, 158-159 
Linear regression, 591, 591f 
Liver, 386-387 
Loading response (RLA), 502, 502f 
Lobectomy, lung, 304 
Locomotion, 213 
age-related changes in, 440-441 
interventions to improve control of, 328 
Locomotor training (LT), 213, 229, 231t, 507 
Long sitting test, 77f, 78 
Long-term acute care hospital (LTACH), 551 
Long thoracic nerve, 87t 
Low back pain, 115-116) 
Lower airways, 289f 
Lower extremities 
coordination of, 179 
disorders of, 97-113, 98-99b, 101-1108, 
111t, 112~113b 
kinematic chain, 78t 
orthoses for, 430, 508-510 
outcome measures, 137t 
prosthetics for, 514-516 
radiography of, 144~149f 
tests of, 60, 63-65, 63t, 65t, 66-68t, 
66-69f, 69-71, 708, 74t 
Lower Extremity Functional Scale (LEFS), 
137t, 237t 
Lower kinematic chain, 78t 
Lower motor neuron (LMN), 164, 173 
syndromes of, 175t 
Low-pressure positive expiratory pressure 
(PEP) mask, 302 
Lumbar nonfusion, 129 
Lumbar puncture (LP), 186-187 
Lumbar spine 
couple motions, 49 
outcome measures, 137¢ 
radiography of, 142f 
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Lumbar spine (Cont) 
special tests of, 73-75, 74t 
vertebrae, 46, 46f 
Lumbopelvic rhythm, 49-50 
Lumbosacral orthosis (LSO), 510 
Lund-Browder Charts, 362t 
Lungs 
auscultation of, 255 
cancer of, 298, 458 
contusions of, 298 
structures of, 289f 
surgery of, 304 
volumes and capacities of, 290, 290f 
Lung volume reduction surgery (LVRS), 304 
Lupus erythematosus, 345 
Lyme disease, 372-373 
Lymphangitis, 277 
Lymphadenopathy, 277 
Lymphatic system, 249-250, 369 
components, 276, 276f 
drainage, 132 
examination of, 257, 277-279, 279f, 280t 
lymphadenopathy, 277 
lymphangitis, 277 
lymphedema, 277 
pathophysiology, 277 
purpose, 276 
review questions and case studies, 603-604 
Lymph circulation, 277 
Lymphedema, 277 
intervention/rehabilitation guidelines, 
280-281 
physical examination and diagnosis of, 
278-279, 279f, 280t 
Lymphedema Life Impact Scale (LLIS), 283t 
Lymphedema Quality of Life Questionnaire 
(LYMQOL), 283t 
Lymph-ICF, 283t 
Lymph nodes, 276, 277f 
Lymph vessels, 276, 276f, 277 


Macular degeneration, 444 
Magnesium levels, 397 
Magnetic resonance angiography (MRA), 185 
Magnetic resonance imaging (MRI) 
cardiac, 258 
musculoskeletal system, 53-54, 140, 
140t, 145-146f, 148-149f 
neurological system, 184-185, 185f 
Malabsorption syndrome, 388 
Male reproductive system 
anatomy and physiology, 394, 394f 
disorders of, 394-395 
Malignant melanoma, 346, 346t 
Malignant tumors of skin, 346 
Malingering, 135 
Mallet finger, 96 
Malpractice, 572 
insurance for, 3 
Managed health care systems, 555 
Management and legal issues 
caregiver definitions and roles, 567-571 
departmental operations management, 
563-565 
human resources, 560-563 


malpractice/negligence, 572-573 
policy and procedures manuals, 531, 
561-562 
professional standards, 567 
safety programs, 572 
statutory laws, 571-572 
Mandibular Function Impairment 
Questionnaire, 138¢ 
Manual mobilization/manipulation, 
132-134, 133f 
Manual Muscle Test (MMT), 178, 234t 
Manual resistance, 314 
Manual secretion removal techniques, 
pulmonary, 299-301, 300f, 301t 
Manubrium, 289 
Marketing, health care, 563-564 
Markle’s sign, 389 
Maisonneuve fracture, 147f 
Massage, 132 
ice, 476 
Massage therapists, 570 
Maturationist Hierarchical theory, 412 
Maximum cervical compression test, 72 
McBurney’s point, 389 
McMurray test, 65, 65t, 68f 
Mean (mathematical), 589 
Mean arterial pressure (MAP), 254 
Measurement data levels, 585-587, 585t 
Measurement errors, 589 
Mechanical agents 
continuous passive motion (CPM), 481-482 
indications, precautions, and 
contraindications, 495 
intermittent mechanical compression, 481 
mechanical spinal traction, 479-480 
tilt table, 482 
Mechanical compression, 481 
Mechanical resistance, 314 
Mechanical ventilation, 534-535, 535f 
Mechanics of breathing, 290 
Meconium aspiration syndrome, 420 
Medial collateral ligament (MCL), 41 
Medial epicondylitis/epicondylalgia, 90 
Medial inferior pontine syndrome, 193 
Medial medullary syndrome, 191 
Medial meniscus, 42 
Medial subtalar glide test, 70, 70t 
Median (mathematical), 589 
Median nerve entrapment, 92 
Medicaid, 460, 555 
Medical management 
acquired myopathies, 222 
amyotrophic lateral sclerosis (ALS), 215 
anemia, 374 
Bell's palsy, 216 
burns, 352 
cancer, 377-378 
cardiovascular disease, 262-263 
cerebral palsy (CP), 423-424, 423t 
complex regional pain syndrome (CRPS), 
224-225 
diabetes mellitus (DM), 404 
Down syndrome, 427 
Duchenne’s muscular dystrophy 
(DMD), 429 
epilepsy, 200 
fibromyalgia syndrome (FMS), 225 
gastritis, 388 


Guillain-Barré syndrome (GBS), 218 
hemophilia, 376 
hepatitis, 387 
human immunodeficiency virus (HIV), 37; 
lupus erythematosus, 345 
metabolic syndrome (syndrome X), 402 
multiple sclerosis, 203-204 
myasthenia gravis, 220 
osteoarthritis, 452 
Parkinson's disease, 205 
peptic ulcer disease, 388 
polymyositis and dermatomyositis, 345 
polyneuropathy, 218 
postpolio syndrome (PPS), 219 
pulmonary disease, 304, 305t 
renal failure, 399 
sickle cell disease, 375 
spina bifida, 425 
staphylococcal infections, 372 
streptococcal infections, 372 
systemic sclerosis (scleroderma), 345 
traumatic brain injury (TBI), 428-429 
trigeminal neuralgia (tic douloureux), 216 
urinary incontinence, 399 
vestibular disorders, 208 
Medical records, 556-558 
Medicare, 460, 554 
Medication errors, 464-465 
Medulla oblongata, 159-160 
Meetings, staff and team, 563 
Memory, 169 
Méniére’s disease, 445 
Meningeal irritation/brain infection, 171 
Meninges, 162 
Meningitis, 187, 425 
Meningocele, 425 
Menisci, 42 
and articular cartilage injuries, 100, 102, 
103-104b 
repair of, 128 
tears of, 65, 65t, 103-104b 
Meniscofemoral ligament, 41 
Meniscopatellar ligament, 41 
Mental health conditions, 381-382 
Mesencephalon, 159 
Meta-analysis, 592 
Metabolic acidosis, 398 
Metabolic alkalosis, 398 
Metabolic complications of burns, 351 
Metabolic equivalents (MET), 267, 267t 
Metabolic syndrome (syndrome X), 402 
Metabolic system. See Endocrine and 
metabolic systems 
Metacarpal heads, 37 
Metacarpalphalangeal (MCP) joints, 37 
Metatarsalgia, 112 
Metatarsalphalangeal joint, 44, 45 
Methicillin-resistant Staphylococcus aureus 
(MRSA), 372 
Michigan Hand Outcomes Questionnaire 
(MHQ), 138¢ 
Microfractures, 128 
Midbrain, 159 
Midcarpal joint, 37 
Middle cerebral artery (MCA) syndrome, 191 
Midstance of gait, 502f, 503 
Midsternotomy, 304 
Midswing of gait, 502f, 503 


a 


Mini-Balance Evaluation Systems lest 
(Mini-BEST), 183¢, 2061, 2378, 468 
Minimal detectable change (MDC), 589 
Minimally important clinical difference 
(MCID), 589 
Mini-Mental State Examination (MMSE), 
169, 2341, 456 
minnesota Living with Heart Failure 
Questionnaire, 283t 
Misconduct, sexual, 546 
Mobility and flexibility training 
flexibility exercise recommendations, 
320, 321t 
stretching in, 320-323, 322¢ 
Mode (mathematical), 589 
Modified Ashworth Scale, 174t, 1972, 234 
Modified Borg Dyspnea Scale, 255, 255¢ 


Modified Clinical Test of Sensory Interaction 


on Balance (mCTSIB), 180, 238t 
Modified Emory Functional Ambulation 
Profile (mEFAP), 238t 


Modified Fatigue Impact Scale (mFIS), 236t 


Modified Functional Reach, 238t 
Modified Oswestry Disability Index 
(modified ODI), 137t 
Modified Sharp-Purser test, 71t, 72 
Moles, common, 346 
Montreal Cognitive Assessment, 206t 
Moro reflex, 417¢ 
Mortality. See Death and dying 
Moss Attention Rating Scale, 197t 
MOS SF-36 Health Survey, 239t 
Motor Activity Log (MAL), 235t 
Motor Activity Log (MAL) [CVA], 237t 
Motor control 
brain stem functions and, 168 
cortex functions and, 168 
pediatric therapies for, 420 
spinal level reflexes and, 167-168 
standardized tests of pediatric, 418-419 
strategies for, 226, 228-229t 
theories of, 414 
Motor function examination, 173-175, 
174-176t 
Motorized treadmill training (TT), 229 
Motor learning 
coordination and balance training, 
325-326, 326t 
early, 414 
pediatric therapies for, 420 
strategies for, 226-227, 228-229t 
Motor point, 484 
Motor skills, 414 
developmental activities to facilitate 
development of functional, 420 
Motor units, 311-312 
Movement Assessment of Infants (MAI), 
418, 433t 
Moving valgus stress test, 58, 58t 
Multidimensional Pain Inventory-Spinal 
Cord Version (MPI-SCI), 235t 
Multidirectional Reach Test (MDRT), 
183t, 238t 
Multiple-choice questions 
methods of reading, 13 
Strategies for answering, 13-14, 14b 
Multiple sclerosis (MS), 202-204, 203t 
Outcome measures, 236t 


Multiple Sclerosis Quality of Life 
(MSQOL-54), 203t 

Murmurs, heart, 252 

Murphy's sign, 387 

Muscle energy techniques, 132 

Muscle relaxants, 135 

Muscles 


osteoporosis, 82, 314, 449-450 
pediatric, 122-127 

plan of care, 79 

prognosis, 79 

psychosocial considerations, 135 
shoulder, 85-90, 86-88! 
skeletal and soft tissue, 82-85 


activation pattems in gait, 502, 502f, 503 
basic properties and definitions, 311 
bulk and firmness of, 173, 174-175¢ 
changes in, 312 

elbow, 35 

electrical action of, 483 

endurance training of, 316-317 

foot and ankle, 44 

grading, 54t 

hip, 38, 39t, 60 

knee, 41 

lengthening in cerebral palsy (CP), 424 
length-tension relationship in, 312 
motor units and fiber types, 311-312, 311t 
myocardial fibers, 248 

physiology of, 482-483, 482f 

during pregnancy, 392 

relaxation of, 323 

resistance exercise for, 314-315, 316t 
shoulder, 31, 33-34t 

spine, 47, 47t, 113, 116 

Strained, 84 

strength, power, and endurance of, 178 
strengthening of abdominal, 303 
stretching of, 320-323, 322t 
substitutions, 28, 31 

tone of, 173 

transfers in cerebral palsy (CP), 424 

of ventilation, 289-290 

wrist and hand, 37, 59 


Muscle strain, spinal, 113, 116 
Muscle stretch reflexes, 177 
Musculoskeletal system 


aging-related changes in, 439-441, 
440t, 442f 

aratomy and biomechanics of, 28-50 

anterior and posterior views, 32f 

elbow, 35-36, 35f 

endurance training for, 316-317 

examination, 50-78 

examination of newborn, 416 

foot and ankle, 43-44f, 43-45 

hip, 38-40, 38f, 39t, 40f 

knee, 40-43, 40f 

radiology, 139-141, 140t, 141-150f 

review questions and case studies, 
596-598 

shoulder, 31-35, 33-341, 33f 

spine, 46-50, 46f, 47t, 48-49f 

study tactics, 27 

temporomandibular joint (TMJ), 50 

wrist and hand, 36-37f, 36-38 


Musculoskeletal system disorders 


arthritic, 79-82, 80b, 81t 

elbow, 90-93 

evaluation and clinical reasoning, 79 

foot and ankle, 107-113, 108-110b, 111t 
112-1135 

geriatric, 449-452 

hip, 97-100, 98-99b 

knee, 100-106, 101-106b 


spinal conditions, 113-122, 114-1 6b, 
119f, 121f 
temporomandibular joint, 122 
wrist and hand, 93, 94-955, 95-97 
Musculoskeletal system examination 
cervical spine tests, 71-73, 71t 
diagnostic testing, 51, 53~55 
effects of forward head posture on 
spine, TMJ, and associated soft tissue 
structures, 52t 
gait, 78t 
lower extremity tests, 60, 63~66, 63t, 65t, 
66-69f, 69-71, 70t 
lumbar spine tests, 73-75, 74t 
outcome measures, 136-138t 
patient/client history, systems review, and 
tests and measures, 50-55, 51-54, 53f 
questions related to specific areas of 
dysfunction, 50, 51t 
radiology, 139-141, 140t, 141-150f 
sacroiliac joint (SIJ) tests, 74t, 75, 78 
spine, pelvis, and temporomandibular 
joint tests, 71t, 71-78, 74t, 75t, 76-77f 
summary of symptoms observed in 
common and uncommon 
dysfunctions, 52t 
thoracic spine tests, 73 
TMJ tests, 78 
upper extremity tests, 55-60, 56t, 58-59, 
61f, 90 
Musculoskeletal system interventions 
first aid, 538 
manual mobilization/manipulation, 
132-134, 133f 
neural tissue mobilization, 134 
for patients/clients with a chronic 
condition, 131 
for patients/clients with acute conditions, 
130-131, 131t 
relevant pharmacology, 134-135 
severity of tissue injury and, 130 
soft tissue/myofascial techniques, 127, 132 
stages of soft tissue healing and, 
130-131, 131t 
therapeutic exercise, 134 
Myalgic encephalomyelitis/chronic fatigue 
syndrome (ME/CFS), 189-190 
Myasthenia gravis, 220, 221t 
Myelodysplasia/spina bifida, 424-425, 426t 
Myelography, 54-55 
Myelomeningocele, 425 
Myocardial fibers, 248 
Myocardial infarction (MI), 260-261, 260f, 
262, 457 
Myocardial oxygen supply and demand, 
247, 248 
Myocardial perfusion imaging, 257-258 
Myocardium, 246 
Myoelectric system, 517 
Myofascial pain syndrome, 83 
Myofascial release, 132 
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Myopathic disorders, 220-222 
Myopathic gait, 184 

Myositis ossificans, 84 
Myostatic contracture, 322 
Myotome, 166 


Nails, 338 
changes in, 341 
Narcissistic personality disorder, 382 
Narcotic analgesics, 135 
National Institutes of Health (NIH) Stroke 
Scale, 235t 
Nausea and vomiting, 385 
Neck 
pain in, 114-115b 
radiography of, 141f 
Neck Disability Index (NDI), 136¢ 
Necrotizing enterocolitis, 421 
Needs assessment, 578 
Neer’s test, 55, 56t, 61f 
Neglect. See Abuse and neglect 
Negligence, 572-573 
Neocerebellum, 160 
Neonatal Behavioral Assessment Scale 
(NBAS), 415, 416, 433¢ 
Neoprene sleeves, 510 
Nephrons, 396, 396f 
Nerve conduction studies, 186 
Nerve conduction velocity (NCV), 55 
Nerve entrapments, elbow, 92 
Nerves 
cranial, 164, 165-166t 
electrical action of, 483 
hip, 40 
physiology of, 482-483, 482f 
spine, 48, 48-49f, 87t, 88t, 164 
wrist and hand, 37-38 
Neural tissue mobilization, 134 
Neural tube defects, 424-425 
Neurapraxia, 216 
Neurodevelopmental treatment (NDT), 
232, 420 
Neurohumeral influences on cardiovascular 
system, 250 
Neurological disorders 
acquired immunodeficiency syndrome 
(AIDS), 190 
acute flaccid myelitis (AFM), 189 
central nervous system degenerative 
disorders, 202-206, 203t, 206 
central/peripheral nervous system 
disorders, 214-215 
cerebellar, 201-202 
cerebrovascular accident (CVA, stroke), 
178t, 190-195, 191-192t, 194t 
complex regional pain syndrome (CRPS), 
224-225 
as complications of COVID-19, 188 
concussion, 198-199 
cranial nerve disorders, 215-216 
encephalitis, 187-188 
epilepsy, 200 
fibromyalgia syndrome (FMS), 225 
first aid, 538-539, 538-539b 
infectious diseases, 187-190 


meningitis, 187 
motor control/motor learning strategies 
for, 226-227, 228-229 


myalgic encephalomyelitis/chronic fatigue 


syndrome (ME/CFS), 189-190 


neuromuscular junction disorders (NMJ), 


220-222, 221 

pain, 222-224, 224f 

Parkinson’s disease, 204-206, 206t 

peripheral nerve, 216-219, 217t 

remediation-facilitation intervention for, 
231-233 

seizures, 539, 539b 

spinal cord injury (SCI), 208-214, 
211t, 212¢ 

substitution/compensation in, 233 

task-specific training for, 227-231, 
228-229f, 230-231b, 231t 

transverse myelitis (TM), 188 

traumatic brain injury (TBI), 195-198, 
196-198 

vestibular disorders, 206-208, 207t, 209t 

Neurological dysfunction tests 

of elbow, 58-59, 58t 

of shoulder, 57, 58t 

wrist and hand, 59-60, 59t 

Neurological examination 

balance/postural stability, 179-181, 
180-181t, 182-183t, 182b 

carotid/vertebral artery Doppler 
ultrasound, 185-186 

cognitive function, 169-170 

coordination, 179 

cranial nerves, 170 

diffuse tensor imaging (DTI), 185 

electrodiagnostic testing, 186 

electroencephalography (EEG), 186 

evoked potentials/evoked responses, 186 

fatigue, 178-179 

functional MRI, 185 

gait and mobility, 181, 182~183t, 184 

imaging, 184, 184-185f 

increased intracranial pressure/cerebral 
edema/brain herniation, 171 

level of consciousness, 168-169 

lumbar puncture (LP), 186-187 

magnetic resonance imaging (MRI), 
184-185, 185f 

meningeal irritation/brain infection, 171 

motor function, 173-175, 174-176t 

muscie performance, 178 

outcome measures, 234-239t 

patient interview, 168 

perceptual function, 173 


positron emission tomography (PET), 185 


reflexes, 176, 177t 
speech and communication, 170 
vital signs, 170 
voluntary and involuntary movements, 
177-178, 178t 
Neurological rehabilitation, core outcome 
measures for, 182b 
Neurological system 
age-related changes in, 440t, 443 
anatomy and physiology, 158-168 
assessment in preterm and full-term 
newborns, 415 


brain, 158-160, 158f 


brain stem functions and motor 
control, 168 
CNS support structures, 162-163 
examination of newborn, 416 
neurons, 163-164 
peripheral nervous system, 164-167, 
165-166t, 167f 
review questions and case studies, 
599-602 
spinal cord, 160-162, 160-162f 
spinal level reflexes, 167-168 
study tactics, 157 
Neuromaturationist theory, 414 
Neuromuscular apparatus alterations, 
pulmonary system, 297-298 
Neuromuscular junction disorders (NMJ) 
acquired myopathies, 220, 222 
botulinum toxin, 220 
myasthenia gravis, 220 
Neuronal group selection theory, 414 
Neuronal signaling, 164 
Neurons, 163-164 
Neuropathic pain, 223, 224f 
Neuropathic Pain Scale, 361t 
Neuroplasticity, 216-217 
Neurotmesis, 216 
Newborn Individualized Developmental 
Care and Assessment of Progress 
(NIDCAP), 416 
Nine-Hole Peg Test (9-HPT), 203¢ 206t 
90-90 hamstring test, 63 
Nitrates, 254, 262 
Noble compression test, 69, 69f 
Nociceptive pain, 223, 224f 
Nociplastic pain, 223, 224f 
Nominal scale, 585 
Noncontractile structures, 35-36 
elbow, 35 
foot and ankle, 44-45 
hip, 38-39 
knee, 41-42 
shoulder, 31 
spine, 47-48 
wrist and hand, 37-38 
Non-discrimination laws, 562-563 
Nonimmersion irrigation device, 475 
Nonnarcotic analgesics, 135 
Nonparametric statistics, 592 
Non-small cell lung cancer, 298 
Nonsteroidal anti-inflammatory drugs 
(NSAIDs), 134-135 
Nonverbal communication, 170 
Non-weight-bearing test, 71 
Normal distribution, 589 
Norton Scale, 362t 
NPTE examination 
analysis of strengths and weaknesses in 
preparing for, 11-12 
critical reasoning and, 15-22, 16t, 
21f, 22f 
day before, 14-15 
development of, 4 
discipline in preparing for, 10 
exam question checklist, 18-19 
fees for, 3 
final review before, 14 
grading and score reporting, 9 
levels of question difficulty, 11, 11-125 


multiple-choice questions, 13-14, 14b 
procedure for obtaining a license 
through, 3-4 

procedure for taking, 7 

registration procedures, 7b 

retaking of, 4, 22 

review prior to, 9-10 

Security Agreement, 5 

special accommodations for, 3 

test center procedures, 8b 

test dates, 7 

test registration, 7 

test-taking strategies, 8-9, 12b 

topics covered in, 5-7 

transfer of scores, 4 

See also Licensure 
Nucleus pulposis/pulposus, 47 
Null hypothesis, 587 
Numerical Pain Rating Scale (NPRS), 136t 
Nurse practitioners (NP), 569 
Nursing home (long-term care facility), 552 
Nutrition 

cachexia and, 452 

deficiencies of, in older adults, 465-466 

wounds and, 357 


Ober's test, 60, 67f 
Obesity, 404, 406, 406b 
bariatric equipment and, 506 
skin wounds and, 357 
Objectivity, research, 589 
Oblique popliteal ligament, 41 
O’Brien test, 56t, 57 
Observational Gait Analysis (OGA), 239t 
Obstipation, 385 
Obstructive disorders 
pulmonary, 296-297, 296t 
renal and urological, 398 
Obturator sign, 389, 390f 
Occipital lobe, 158 
Occlusive peripheral arterial disease 
(PAD), 263 
Occupational exposure diseases, 297 
Occupational Safety and Health 
Administration (OSHA), 553 
Occupational therapists (OT), 568 
Older adults. See Geriatric clients 
1-plane anterior instability, 64, 65t 
1-plane medial-lateral instability, 64 
1-plane posterior instability, 64, 65t 
One-arm drive wheelchair, 521 
Open-chain versus closed-chain exercises, 315 
Open reduction-internal fixation (ORIF), 128 
Opisthotonos, 175 
Ordinal scale, 585 
Oregon orthotic system, 509 
Organ transplantation 
heart, 263, 272-273 
renal, 399 
Orthopedic surgical procedures 
bony procedures, 128 
general guidelines, 127 
soft-tissue, 127 
spine procedures, 129 
‘otal joint arthroplasty, 128-129, 129t 


Orthoses/orthotics 
gait deviations, 512-513 
Beneral concepts of, 507~508 
lower limb, 430, 508-510 
physical therapy intervention, 512-513 
spinal (trunk), 510-511 
f MPTA 511 
satlatory positive expiratory pressur 
(PEP) devices, 302 faai 
Osgood-Schlatter disease, 124 
Osteitis deformans, 85 
Osteoarthritis (OA), 137t, 451-452 
Osteoarthrosis, 79, 80b 
Osteochondral autograft transplantation 
(OAT), 128 
Osteochondritis dissecans, 125 
Osteochondrosis of humeral capitellum, 92 
Osteogenesis imperfecta (OI), 126 
Osteokinematics, 28 
foot and ankle, 45 
knee, 42 
sacroiliac joint, 50 
Osteology 
elbow, 35, 35f 
foot and ankle, 43-44, 43-44f 
hip, 38, 38f 
knee, 40-41, 40f 
shoulder, 31 
spine, 46 
wrist and hand, 36-37, 36f 
Osteomalacia, 82 
Osteomyelitis, 82-83 
Osteoporosis, 82, 314, 449-450 
resistance exercise and, 314 
Osteotomy, 128 
for cerebral palsy (CP), 424 
Otosclerosis, 445 
Ottawa Ankle and Foot Rules, 70t, 71, 109b 
Ottawa Knee Rules, 65t, 69, 107b 
Outpatient Physical Therapy Improvement 
in Assessment Log (OPTIMAL), 239t 
Ovaries, 391, 391f 
Overflow incontinence, 399 
Overground training, 229 
Overwork/overtraining, 314 
Oxygenation, arterial, 291 
Oxygen delivery systems, 535-536 
Oxygen saturation (O, Sat), 170, 255 


Paced breathing, 303-304 
Pacemakers, 273 
Paget's disease, 85, 445 
Pain 
abdominal, 386 
acute, 222 
age-related changes in thresholds 
of, 445 
angina, 457 
appendicitis, 389 
cancer, 378, 379 
chest, 255, 255t, 539-540 
chronic, 222 
classification of, 223, 224f 
examination of, 223-224 
in extremities, 256 


knee, 105-106b 
low back, 115-116b, 393 
masqueraders of musculoskeletal, 
120-121, 121f 
neck, 114-1156 
pathways/neurophysiology of, 222 
pelvic, 393 
referred, 120-121, 121f 
transcutaneous electrical nerve stimulation 
(TENS) for, 487-488, 487f 
Painful arc, 55, 56t 
Paleocerebellum, 160 
Palliative care, 378 
Pallor, 256 
Palmar grasp reflex, 418t 
Palmar Method for TBSA, 362t 
Pancreas, 387, 402 
Panner’s disease, 125 
Paraffin bath, 474 
Parametric statistics, 591-592 
Parasitic skin infections, 344 
Parasympathetic nervous system, 162, 162f 
Parasympathetic stimulation, 250 
Parietal lobe, 158 
Parkinson’s disease, 204-206, 206t, 452 
dementia with, 456 
outcome measures, 236t 
Parkinson's Disease Questionnaire 
(PDQ-39), 206t 
Parkinson’s Fatigue Scale, 236t 
Partial-foot prosthesis, 514 
Participation measures, 239t 
Participation Objective, Participation 
Subjective (POPS), 239t 
Passive flexibility, 320 
Passive lumbar extension, 74t 
Passive range of motion (PROM), 173, 175 
Patella, 41 
injury to, 106 
Patellar apprehension test, 65, 65t 
Patellar-Pubic Percussion Test, 64 
Patellar tendonosis/tendonopathy, 104 
Patellar tilt test, 65 
Patellofemoral conditions, 102 
Patellofemoral instability, 65, 65t 
Patellofemoral joint, 41 
Patellofemoral pain syndrome (PFS), 104 
Patent Ductus Arteriosus (PDA), 421 
Patient interviews 
cardiovascular system, 251, 251t 
integumentary system, 340 
musculoskeletal system, 50, 51t 
neurological system, 168 
for pediatric clients, 415 
pulmonary system, 292-293 
Patient-Reported Outcomes Measurement 
Information System (PROMIS), 223 
Patient Specific Functional Scale 
(PSFS), 136t 
Patrick (FABER) test, 60, 66f, 74t 
Pavlik harness, 430 
Pawl lock with bail release, 509 
Paxinos sign, 56t, 57 
Pay for performance, 558 
Peabody Developmental Motor Scales 
(PDMS), 418, 433t 
Pearson product-moment coefficient, 590 
Pediatric adaptive equipment, 430-431 
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Pediatric clients 
abuse and neglect of, 545 
blood pressure in, 254, 254t 
early motor learning in, 414 
examination of, 415-419, 417-418t 
fetal sensorimotor development and, 
414, 415¢ 
preterm, 415-416 
review questions and case studies, 
614-615 
screening tools and outcome measures 
for, 418-419 
skin ulcers in, 360 
theories of development, motor control, 
and motor learning, 412, 412-415t 
theory of motor control in, 414 
Pediatric conditions 
adaptive equipment for, 423, 430-431 
angular conditions, 123 
arthrogryposis multiplex congenita, 126 
autism spectrum disorder, 429-430 
brachial plexus injury, 425-427 
cerebral palsy (CP), 421-424, 422-424t 
congenital muscular torticollis, 126 
Down syndrome (Trisomy 21), 427 
Duchenne’s muscular dystrophy 
(DMD), 429 
family, early intervention, and the 
education setting with, 431 
growing pains, 125 
hip dysplasia, 123 
integumentary system, 360 
Legg-Calvé-Perthes disease, 124 
leg length discrepancies, 125 
myelodysplasia/spina bifida, 424-425, 426t 
orthopedic, 122-127 
osteochondritis dissecans, 125 
osteogenesis imperfecta (OI), 126 
Panner’s disease, 125 
pes planus (flat foot), 126 
plagiocephaly (flat head syndrome), 126, 
427-428 
prematurity medical complications, 
420-421 
scoliosis, 125 
screening tools and outcome measures, 
432-433t 
slipped capital femoral epiphysis, 124 
spasmodic torticollis, 126 
spondylolisthesis, 126-127 
talipes equinovarus (clubfoot), 123 
tendon lengthening conditions, 
124-125 


torsional, 122-123 
transient synovitis, 124 
traumatic brain injury (TBI), 428-429 
Pediatric Evaluation of Disability Inventory 
(PEDI), 419, 433¢ 
Pediatric functional assessments, 419 
Pediatric physical therapy interventions 
autism spectrum disorder, 430 
cerebral palsy (CP), 422-423 
Down syndrome, 427 
Duchenne’s muscular dystrophy 
(DMD), 429 
goals and outcomes, 419 
plagiocephaly (flat head syndrome), 428 
for preterm infants, 420 


roles of pediatric physical therapist and, 419 
spina bifida, 425 
therapies In, 420 
traumatic brain Injury (TBI), 428 
Pelvic floor disorders, 392 
exercises for, 393, 400 
Pelvic girdle, 39t 
Pelvic inflammatory disease (PID), 394 
Pelvis 
motion of, 502f, 503 
radiography of, 144-145f 
special tests of, 74t 
Penn Shoulder Score (PSS), 138t 
Penn Spasm Frequency Scale (PSFS), 235¢ 
Peptic ulcer disease, 388, 458 
Percentiles and quartiles, 590 
Perceptual function, 173 
Percussion 
pulmonary, 299, 301t 
saphenous vein, 256 
Percutaneous transluminal coronary 
angioplasty (PTCA), 263 
Performance appraisal, 561 
Performance-Oriented Mobility Assessment 
(POMA, Tinetti), 183¢, 238¢ 
Perfusion and ventilation, 291-292 
Pericardium, 246 
Peripheral arterial disease (PAD), 274 
Peripheral circulation, 249-250, 249f 
tests of arterial, 256-257, 257t 
tests of venous, 256 
Peripheral cyanosis, 339 
Peripheral TV, 533 
Peripheral nerve block, 424 
Peripheral nerves 
disorders of, 216-219, 217t 
Guillain-Barré syndrome (GBS), 218 
injury to, 216-217 
polyneuropathy, 217-218, 217t 
postpolio syndrome (PPS), 218-219 
shoulder, 87t 
Peripheral nervous system (PNS) 
age-related changes in, 443 
cranial nerves (CN), 164, 165-166t 
disorders of, 214-215 
peripheral nerve, 164 
spinal nerves, 48, 48-49f, 87t, 88t, 164 
Peripheral resistance, 250 
Peripheral vascular system 
disorders, 263-264, 264-265¢, 458 
examination, 255-257, 256-2571 
interventions, 274-275, 275b 
Peritonitis, 389-390 
Periventricular-intraventricular 
hemorrhage, 421 
Periventricular leukomalacia (PVL), 421 
Personality disorders, 382 
Personal payment for health care, 556 
Personal protection equipment (PPE), 
543,544 
Pes anserine bursitis, 104 
Pes cavus (hollow foot), 111 
Pes planus (flat foot), 126 
Petechiae, 346 
Petrissage, 132 
Phalanges, 37 


Phalen’s (wrist flexion) test, 59, 59, 62f 
Phi coefficient, 590 


Phonophoresis, 479 
Photographic Wound Assessment Tool, 362; 
Physiatrists, 569 
Physical agents 
cryotherapy, 47 5-476t, 475-477 
superficial thermotherapy, 473~-474t, 
473-475 
ultrasound (US), 477-479 
Physical Performance Test, 236¢ 
Physical therapist assistant (PTA), 567 
student, 568 
Physical therapists (PT) 
defined, 567 
initial examination/evaluation/diagnosis/ 
prognosis by, 558-559 
licensing of (See Licensure) 
management and legal issues of 
(See Management and legal issues) 
as mandated reporters, 545 
plan of care by, 559 
practice environments of, 551-552 
professional responsibilities of 
(See Professional responsibilities) 
professional standards for, 567 
reexamination by, 560 
roles and responsibilities of, 419, 567, 
576, 583-584 
students, 568 
teaching and learning by (See Teaching 
and learning) 
telehealth provided by, 560 
Physical therapy aides, 567-568 
Physical therapy and physical therapist 
assistant students, 568 
Physical therapy directors, 567 
Physical therapy examination 
acquired myopathies, 222 


amyotrophic lateral sclerosis (ALS), 
214-215 


arterial ulcer, 348 

autism spectrum disorder, 430 

autonomic nervous system function, 
171, 171t 

Bell's palsy, 216 

brachial plexus injury, 426 

cancer, 378 

cardiovascular system, 251~252t, 251-258, 
254-257t, 257-258f, 259t 

cerebellar disorders, 201 

cerebrovascular accident (CVA, stroke), 
193~194, 195t 

cognitive function, 169-170 

cranial nerves, 170 

dementia, 456 

depression, 457 

diabetic ulcer, 349 

Down syndrome, 427 

Duchenne’s muscular dystrophy 
(DMD), 429 

epilepsy, 200 

Guillain-Barré syndrome (GBS), 218 

hemophilia, 376 

increased intracranial pressure/cerebral 
edema and brain herniation, 171 

integumentary integrity, 340-342 

level of consciousness, 168-169 

lymphatic system, 277-279, 279f, 280t 

meningeal irritation/brain infection, 171 


motor function, 173-184, 174-178, 
180-1831, 182b 
multiple sclerosis, 202-203, 203¢ 
musculoskeletal system, 50-78, 51~54z, 
53f, 56t, 58-59, 61~63f, 63t, 65¢, 
66-69f, 70-71t, 74-75t, 76-77f, 78t 
myasthenia gravis, 220 
neurological system, 168-187, 171-172¢, 
174-178, 180-183t, 1826, 184~185f 
nutritional status in older adults, 466 
orthotics, 512 
osteoporosis, 450 
pain, 223-224 
Parkinson's disease, 204-205, 206t 
pediatric clients, 415-419, 417-418t 
eptual function, 173 
plagiocephaly (flat head syndrome), 427 
polyneuropathy, 217-218 
postpolio syndrome (PPS), 219 
in prematurity, 421 
pressure ulcer, 350 
pulmonary system, 292-296, 293t, 
294-295t, 294f 
sensory function, 171-172, 172t 
and communication, 170 
spina bifida, 425 
spinal cord injury (SCI), 210, 212, 212¢ 
trigeminal neuralgia (tic douloureux), 
215-216 
urinary incontinence, 399-400 
venous ulcers, 347-348, 347f 
vestibular disorders, 207-208 
vital signs, 170 
Physical therapy interventions, 559-560 
acquired myopathies, 222 
amyotrophic lateral sclerosis (ALS), 215 
arterial skin ulcer, 348 
Bell's palsy, 216 
bums, 353 
cancer, 378-381, 380t 
cerebellar disorders, 201-202 
cerebrovascular accident (CVA, stroke), 
194-195 
complex regional pain syndrome 
(CRPS), 225 
diabetes mellitus (DM), 404 
diabetic ulcer, 349 
epilepsy, 200 
fibromyalgia syndrome (FMS), 225 
gastroesophageal reflux disease 
(GERD), 387 
geriatric (See Geriatric physical therapy 
interventions) 
Guillain-Barré syndrome (GBS), 218 
hemophilia, 376 
impaired integumentary integrity, 353-360, 
355t, 358-359t 
to improve coordination, 326-327 
lupus erythematosus, 345 
Motor control/motor learning strategies, 
226-227, 228-229t 
multiple sclerosis, 204 
lier gravis, 220 
ormal pregnancy, 392 
obesity, 406 
Orthotics, 512-513 
Pain, 224 
Parkinson’s disease, 205-206 


pediatric (See Pediatric physical therapy 
interventions) 
polymyositis and dermatomyositis, 
345-346 
polyneuropathy, 218 
postpolio syndrome (PPS), 219 
prosthetics, 517-519 
psychological/psychiatric conditions, 383 
remediation-facilitation intervention, 
231-233 
review questions and case studies, 607-608 
sickle cell disease, 375-376 
spinal cord injury (SCI), 212-214 
substitution/compensation, 233 
systemic sclerosis (scleroderma), 345 
task-specific training, 227-231, 228-229f, 
230-2316, 231¢ 
to teach parents of premature infants, 421 
urinary incontinence, 400 
venous skin ulcer, 348 
vestibular disorders, 208 
See also Exercise, therapeutic; Therapeutic 
modalities 
Physical therapy outcomes registry, 584 
Physical therapy supervisors, 567 
Physician assistants (PA-C), 569 
Piagetian theory, 412 
Pigmentation, skin, 341 
Pinch grip test, 59 
Piriformis syndrome, 98, 100 
Piriformis test, 64 
Pituitary gland, 400, 400f 
Pivot shift test, 65, 65t 
Placebo effect, 588 
Plagiocephaly (flat head syndrome), 126, 
427-428 
Plan of care, 559 
musculoskeletal system disorders, 79 
Plantar fascia, 45 
Plantar fasciitis, 70, 70t, 112, 112-1136 
Plantar flexion of talocrural joint, 43 
Plantar grasp reflex, 418 
Plantar reflex, 177t 
Platforms for ambulatory aids, 506 
Pleura, 289 
Pleural effusion, 298 
Plyometric training, 316 
Pneumonectomy, 304 
Pneumonia, 297, 458 
Pneumothorax, 298 
PNF hold-relax-contract technique, 132 
Point biserial correlation, 590 
Policy and procedures manuals, 531, 561-562 
Polymyositis (PM), 345-346 
Polyneuropathy, 217-218, 217¢, 221t 
Polypharmacy phenomena, 465 
Pons, 159 
Positioning equipment, 430 
Positive Babinski response, 177¢ 
Positive support reflex, 417¢ 
Positron emission tomography (PET) 
musculoskeletal system, 141 
neurological system, 185 
Postcesarean complications, 393 
Posterior border, bony thorax, 289 
Posterior cerebral artery (PCA), 191 
Posterior cerebral artery (PCA) syndrome, 193 
Posterior cruciate ligament (PCL), 41 


Posterior drawer test, 64 
Posterior interosseous ligament, 48 
Posterior longitudinal ligament, 47 
Posterior sacroiliac ligament, 48 
Posterior sag sign, 64 
Posterolateral bulge/herniation, 117 
Post-Lyme disease syndrome (PLDS), 
372-373 A 
Postoperative prosthesis, 51 
Post-tiskitletic 16 disorder (PTSD), 382 
Postural Assessment Scale for Stroke 


Patients (PASS), 235 5 
Postural drainage, 299, 301t A 
Postural reactions in newborns, 416 hon 
Postural stability x 


age-related changes in, 441, 442f 
during pregnancy, 392 
examination, 179-181, 180~181f, 
182-183t, 182b 
in newborn, 416 
theories of motor control and, 414 
training, 323-325 
Postural support system, wheelchair, 520 
Postural tachycardia syndrome, 252 
Potassium levels, 397 
Pott's disease, 298 
Power 
age-related changes in, 440 
resistance exercise to improve, 314-315, 316t 
Powered wheelchair, 521 
Practice environments, 551-552 
Prediabetes, 403 
Predictive validity, 588 
Preeclampsia, 393 
Preferred provider organizations 
(PPOs), 555 
Pregnancy 
normal, 391-392 
patient interview on, 415 
and pelvic floor pathologies, 392-393 
Prematurity, 415 
medical complications of, 420-421 
Presbycusis hearing loss, 445 
Presbyopia, 444 
Pressure injuries/ulcers, 349-350, 349f, 458 
Pressures, ventilation, 291, 291t 
Pressure Sore Status Tool, 361t 
Pressure Ulcer Scale for Healing, 361 
Preswing (RLA), 502f, 503 
Preterm infants 
examination of, 415-416, 421 
pediatric physical therapy interventions 
for, 420 
Pretest-treatment interaction, 588 
Primary adrenal insufficiency, 401t, 407 
Primary care, 551 
Primary care physicians (PCP), 569 
Primitive/spinal reflexes, 177¢ 
Private health insurance, 460, 555 
Private practice, 552 
Professional responsibilities 
fiscal management, 565-566 
institutional types and, 551-552 
management and legal issues, 560-573 
policy and procedures manuals and, 531, 
561-562 
quality assurance and quality 
improvement, 566 
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Professional responsibilities (Cont) 
review questions and case studies, 622 
study tactics, 550 
United States health care system and, 

553-560, 557b 

Professional standards, 567 

Progress notes, 558 

Prolonged low-intensity mechanical 

stretching, 321 
Prone instability test (PIT), 73, 74t 
Proprioceptive neuromuscular facilitation 
(PNF), 232 

Prospective research, 586 

Prostate cancer, 395 

Prostatitis, 395 

Prosthetics, 514~519 
components of, 514 
levels of amputation and, 514 
lower-limb, 514-516 
physical therapy intervention, 517-519 
upper limb, 517 

Proximal humeral fractures, 89-90 

Proximal interphalangeal (PIP) joints, 37 

Proximal radioulnar joint, 35 

Proximal row, 36-37 

Proximal tibiofibular joint, 41, 43 

Pruritus, 340 

Psoas sign, 389, 390f 

Psoriasis, 344, 345f 

Psoriatic arthritis, 81-82 

Psychological/psychiatric conditions 
death and dying, 383 
grief process, 382-383 
interventions, 383 
mental health conditions, 381-382 

Psychomotor domain of learning, 578 

Psychosocial considerations with 

musculoskeletal system 
disorders, 135 

Psychosomatic disorders, 382 

Psychotic disorder, 382 

Pubofemoral ligament, 39 

Pulmonary disease 
age-related, 458 
common signs/symptoms, 296 
interventions for, 299-304, 300f, 301t 
medical and surgical management of, 

304, 305t 
obstructive disorders, 296-297, 296t 
other pathologies, 298 
referred pain from, 121 
restrictive disorders, 297-298 

Pulmonary edema, 298 

Pulmonary embolism, 264, 298 

Pulmonary function tests (PFTs), 295-296, 

295f, 296t 
Pulmonary hypertension, 298 
Pulmonary interventions 
activities for increasing functional 
abilities, 303-304 

breathing exercises, 302-303 

chest tubes, 532-533, 532f 

first aid, 541 

independent secretion removal 
techniques, 301 

manual secretion removal techniques, 
299-301, 300f, 301t 

oxygen delivery systems, 535-536 


Pulmonary system 
aerobic training, 319 
age-related changes in, 447¢, 448 
anatomy and physiology, 289-292 
bony thorax, 289 
burn complications in, 351 
endurance training for, 318-319 
evaluation and diagnosis of pathologies 
of, 296-298, 296t 
examination, 292-296, 293t, 
294-295, 294f 
internal structures, 289, 289f 
interventions for, 299-304, 300f, 301t 
mechanics of breathing, 290 
muscles of ventilation, 289-290 
patient interview, 292-293 
pressures, 291, 291t 
respiration, 291 
review questions and case studies, 605-606 
study tactics, 288 
tests and measures, 293-296, 293, 
294-2951, 294f 
ventilation, 290-291, 291t 
ventilation and perfusion, 291-292 
Pulse, 252, 252t 
Pure motor lacunar stroke, 193 
Pure sensory lacunar stroke, 193 
Purkinje tissue, 248 
Pursed-lip breathing, 303 


Quadrant test, 74 

Quadrate ligament, 36 

Quadriplegia Index of Function (QIF), 235t 
Quality assurance (QA), 566 

Quality improvement (QI), 566 

Quality of research, 588-589 

Question difficulty, NPTE examination, 11, 11b 
Quinidine, 254 


Radial collateral ligament, 36 
Radial nerve entrapment, 92 
Radiation therapy, 377 
Radiocarpal joint, 37 
Radiography 
chest, 257, 257f, 294t 
musculoskeletal system, 51, 139 
Radius, 36 
Rancho Los Amigos Levels of Cognitive 
Function (LOCF), 170, 197-198, 
197-198t, 235t 
Randomized controlled trial (RCT), 592 
Random sampling, 587 
Range (variability), 589 
Range of motion (ROM) 
age-related changes in, 440-441 
cancer and, 379 
examination of voluntary movement 
and, 177 
extremity, 53t 
in newborn, 416 


resistance exercise and, 315 
spine, 54t 


Rank biserial correlation, 590 
Rapid Eating and Activity Assessment for 
Patients (REAP), 361t 
Rash, 341 
Ratio scale, 585 
Raynaud's disease, 263 
Rearfoot valgus, 113 
Rearfoot varus, 112-113 
Reasonable accommodation, 563 
Receptive function, 170 
Receptors, ventilation, 292 
Reciprocating gait orthosis (RGO), 
430, 510 
Reclining back wheelchair, 521 
Rectal fissure, 390 
Rectum, 390 
Reexamination, 560 
Referred pain, 120-121, 121f 
Reflexes 
examination of, 176, 177t 
newborn, 416, 417-41 8t 
spinal level, 167-168 
Registered nurses (RN), 569 
Regulations, health care, 553 
Rehabilitation 
for burns, 353 
geriatric, 459-461, 459t 
Rehabilitation Act of 1973, 562 
Rehabilitation counselors (vocational 
rehabilitation counselors), 569 
Reimbursement, 460, 554-556 
common reasons for denials of, 558 
Relaxation of muscles, 323 
Reliability, research, 588-589 
Relocation test, 55, 56t 
Remedial strategies, 326 
Remediation-facilitation intervention, 
231-233 
Remodeling, 312 
Renal and urological systems 
age-related changes in, 4471, 449 
anatomy, 396, 396f 
bladder cancer, 399 
burn complications for, 351 
disorders of, 398-400 
during pregnancy, 392 
kidney functions, 396 
normal values of urine, 396 
obstructive disorders, 398 
referred pain from, 121 
renal cancer, 399 
renal cystic disease, 398 
renal failure, 399 
review questions and case studies, 612 
urinary catheters and, 532, 532f 
urinary incontinence, 399-400 
urinary regulation of fluids and 
electrolytes, 396-398 
urinary tract infections (UTIs), 398 
Renal cancer, 399 
Renal cystic disease, 398 
Renal failure, 399 
age-related, 458 
Renal pelvis, 396, 396f 
Renewal, license, 4 
Repetitive/cumulative trauma to back, 120 
Reproductive system. See Genital/ 
reproductive system 


Research 
causal-comparative, 587 
control, 585 
correlational, 586 
cross-sectional, 585 
data analysis and interpretation in, 
589-592, 591f 
descriptive, 586 
determining the quality of, 588-589 
imental, 586-587 
hypothesis in, 587 
instrumentation in, 587 
levels of evidence and grades of 
recommendation, 592-593, 593¢ 
levels of measurement data in, 
585-587, 585! 
measure responsiveness in, 589 
methods of, 584 
objectivity in, 589 
ive, 586 
reliability, 588~589 
retrospective, 586 
review questions and case studies, 624 
sampling in, 587 
study tactics, 582 
subjectivity in, 589 
testing diagnostic accuracy in, 589 
type by research goal, 586-587 
type by time frames, 585-586 
types of, 585 
validity, 588 
variables in, 584-585 
Residual volume (RV), 290 
Resistance training, 271-272 
adaptations to, 312, 312t 
cancer and, 379 
concepts of muscle function and, 
311-312, 311t 
evidence-based recommendations, 313 
goals and indications for, 314 
to improve muscle strength, hypertrophy, 
endurance, and power, 314-315, 316t 
manual, 314 
mechanical, 314 
open-chain versus closed-chain exercises 
in, 315 
precautions in, 314-315 
principles of, 312-314, 313t 
progression of, 313t 
range of motion (ROM) in, 315 
specific exercise regimens, 316, 316t 
types of, 315 
Respiration, 291 
in cardiovascular system examination, 255 
during pregnancy, 392 
examination of, 170 
mechanical ventilation, 534-535, 535f 
optimal, 291 
Respiratory acidosis, 398 
Respiratory alkalosis, 398 
iratory distress syndrome (RDS), 
297, 420 
ratory hygiene, 544 
Resting or loose-packed position, 28 
ictive disorders, pulmonary, 297-298 
aking of the NPTE examination, 4, 22 
Icular activating system (RAS), 159-160 
thy of prematurity (ROP), 421 


Retrospective research, 586 
Reversible dementia, 453 
Rheumatoid arthritis (RA), 82 
Rheumatoid conditions, 79-82 
Rib cage, 289 
forces acting upon, 290 
fractures, 298 
Rib springing, 73 
Right atrium (RA), 246 
Right coronary artery (RCA), 246, 247f 
Right ventricle (RV), 246 
Rigidity, muscle, 175 
Ringworm (tinea corporis), 344 
Risk management programs, 572 
Rivermead Mobility Index, 203¢ 
Robotic-assisted walking, 507 
Rocky Mountain spotted fever, 373 
Roos elevated arm test, 56t, 57 
Rooting reflex, 417t 
Rotator cuff 
lesions of, 86t 
pathology of, 55, 56t 
repair of, 128 
tendonosis/tendonopathy of, 89 
Routines-Based Interview (RBI), 433t 
Rovsing’s sign, 389 
Rubor, 256 
of dependency, 257 
Rule of Nines, 350, 362t 
Rules of 3, 46 
Russian current, 489-490, 489f 


Sacral thrust, 74t 
Sacroiliac dysfunction, 393 
Sacroiliac joint (SIJ), 47, 48 
disorders of, 120 
osteokinematics, 50 
special tests, 74t, 75, 78 
Sacrotuberous ligament, 48 
Sacrum, 46 
Safety and protection 
abuse, neglect, and sexual harassment, 
545-546 
cardiac monitors, 533-534, 534f 
central arterial catheters, 533 
chest tubes, 532-533, 532f 
compensatory strategies for, 328-329 
emergency preparedness, 536-537, 537t 
equipment maintenance, 531 
falls, 329, 461-464, 462-4631, 463f, 
530-531 
first aid, 538-539b, 538-543 
infection contro! procedures, 543-544 
intravenous catheters, 533 
mechanical ventilation, 534-535, 535f 
oxygen delivery systems, 535-536 
review questions and case studies, 620-621 
risk management programs for, 572 
skin, 357 
study tactics, 529 
urinary catheters, 532, 532f 
See also Injuries 
Salter-Harris fracture classifications, 111t 
Sampling, 587 
Sampling bias, 588 


Sarcoidosis, 297 
Satisfaction with Life Scale (SWLS), 2398 
Scabies (mites), 344 
Scale for the Assessment and Rating of 
Ataxia (SARA), 236% 
Scaphoid fracture, 95-96 
Scapula, 31 
Scapulothoracic joint, 31 
Scar tissue, 323 
from burns, 352 
Schizophrenia, 382 
Schober test, 75 
School Functional Assessment (SFA), 419 
School Function Measure (SFM), 433¢ 
School system, 431, 552 
Scoliosis, 125 
Score reporting, NPTE examination, 9 
Score transfers, NPTE examination, 4 
Screening tests, pediatric, 418 
Screw home mechanism, knee, 42-43 
Sebaceous glands, 338, 338f 
Seborrheic keratosis, 346 
Secondary adrenal insufficiency, 407 
Secondary care (specialized care), 551 
Secondary cell death with stroke, 190 
Secondary diabetes, 403 
Secondary gain, 135 
Second-class levers, 28 
Secretion removal techniques, pulmonary 
independent, 301 
manual, 299-301, 300f, 3011 
Security Agreement, NPTE, 5 
Segmental breathing, 302 
Segmental resection, lung, 304 
Seizures, 200, 539, 539b 
Semilunar valves, 246 
Senile macular degeneration, 444 
Sensorineural hearing joss, 445 
Sensory homunculus, 158, 158f 
Sensory integration 
in balance/postural stability, 179-180 
pediatric therapies for, 420 
Sensory Integration and Praxis Test, 419, 433¢ 
Sensory/motor strake, 193 
Sensory Organization Test (SOT), 179-180 
Sensory Profile-2, 433t 
Sensory systems 
age-related changes in, 440t, 444-446 
fetal development, 414, 415t 
sensory function examination, 
171-172, 172¢ 
sensory training, 327 
stimulation, 232-233 
Sentinel event reporting, 563 
Service management, 564-565 
Sever's disease (calcaneal apophysitis), 124 
Sex hormones, 391, 391f 
Sexual misconduct and sexual harassment, 
546 
Shaking (vibration), pulmonary, 299, 
300f, 301t 
Shock, 374 
first aid, 541 
Shoes, 508 
Short-arc exercise, 315 
Shortened Version of Disabilities of 
the Arm, Shoulder, and Hand 
Questionnaire (Quick-DASH), 1371 


Short Physical Performance Battery 
(SPPB), 183¢ 
Shoulder 
arthrology, 31 
biomechanics, 34-35 
bursae, 34 
clavicle, 31 
disorders of, 85-90, 86-88t 
humerus, 31, 33/ 
ligaments, 31 
muscles, 31, 33-34t 
noncontractile structures, 31 
osteology, 31 
outcome measures, 138t 
radiography of, 142-143f 
scapula, 31 
special tests of, 55-57, 56t, 58t, 61f 
subluxation of, 491 
Shoulder abduction test, 71t, 72 
Shoulder girdle, 33~34t, 289 
Shoulder Pain and Disability Index 
(SPADI), 138t 
Shrapnel, 147 
Shunt, 292 
Sickle cell disease, 375-376 
Sidelying compression test, 74t, 78 
Sinding-Larsen Johansson’s disease, 
124-125 
Single Leg Stance Eyes Open (SLSEO), 468 
Single-subject experimental design, 587 
Sinoatrial (SA) node, 247 
Sit-pivot transfer, 524 
Sit-to-Stand 5 Times, 206t, 467¢ 
6-Minute Walk Test, 182b, 183t, 206¢, 238t, 
2821, 468 
Skeletal and soft tissue conditions, 82-85 
age-related, 440t, 441, 442f 
Skilled nursing facility, 551 
Skin 
age-related changes in, 339t, 447t, 449 
appendages of, 338-339 
in cardiovascular system examination, 
252, 256 
complications of prematurity, 421 
cross section of, 338f 
edema, 256, 256t 
examination, 340-342 
functions of, 338 
layers of, 338¢ 
lymphedema and care of, 281 
as Organ system, 338 
trauma to, 346 
Skin cancer, 346, 346t 
Skin disorders 
bacterial infections, 343 
burns, 350-353, 351t 
cancer, 346, 346t 
dermatitis (eczema), 343 
fungal infections, 344 
immune, 344-346, 345f 
parasitic infections, 344 
trauma, 346 
ulcers, 347-350, 347t, 349¢ 
viral infections, 343-344 
yeast (candidiasis), 344 
Skin ulcers 
arterial, 348 
diabetic, 348-349 


pressure injuries, 349-350, 349f 
venous, 347-348, 347f 
Skull, 162 
SLAP (superior labrum anterior to 
posterior) lesions, 56t, 57 
Slide board transfer, 524 
Slipped capital femoral epiphysis, 124 
Slump test, 73, 74t, 76f 
Smith’s fracture, 95 
Smoking, 298 
Social workers (MSW), 570 
Sodium levels, 397 
Soft-tissue procedures, 127, 132 
Somatoform disorders, 382 
Somatosensory age-related changes, 445-446 
Somatostatin, 402 
Spasmodic torticollis, 126 
Spastic cerebral palsy, 422 
Spasticity, 174 
Spasticity, upper motor neuron 
syndrome, 176t 
Spatial relations syndrome, 173 
Spearman's rank, 590 
Special accommodation for licensure 
examination, 3 
Specialized lower limb devices, 510 
Specialized wheelchairs, 521-522 
Speech and communication examination, 170 
Speech-language pathologists (SLP), 568 
Speed's test, 56t, 57 
Spina bifida, 424-425, 4261 
Spinal accessory nerve, 87t, 129 
facet joint conditions, 79, 80b, 118 
Spinal cord 
autonomic nervous system (ANS), 
162, 162f 
central gray matter, 160, 161f 
general structure, 160, 160f 
geriatric physical therapy, 443 
white matter, 161, 161f 
Spinal Cord Impairment Pressure Ulcer 
Monitoring Tool, 362¢ 
Spinal Cord Independence Measure 
(SCIM), 235t 
Spinal cord injury (SCI), 208-214, 211t, 212¢ 
clinical syndromes of, 209, 211t 
muscles of ventilation and, 290 
outcome measures, 235-236t 
Spinal disorders 
acceleration/deceleration injuries of 
cervical spine, 118-119, 119b 
disc conditions, 52t, 117-118 
hypermobile spinal segment, 120 
masqueraders of musculoskeletal pain, 
120-121, 121f 
muscle strain, 113, 116 


repetitive/cumulative trauma to back, 120 
sacroiliac joint (SJS) conditions, 120 
spine or intervertebral stenosis, 811, 
116-117 
Spinal nerves, 48, 48-49f, 87t, 88t, 164 
Spinal stenosis, 81t, 116-117 
Spinal traction, mechanical, 479-480 
indications, precautions, and 
contraindications, 495 
Spine, 47 
biomechanics, 49-50 
capsules, 48 


components of vertebral column, 46, 46 
disorders of, 113-122, 114-116, 119¢ lug 
fibroadipose meniscoid, 47 
general functions, 46 
innervation, 48, 48~49f 
intervertebral disc/endplate, 47 
ligaments, 47-48 
muscles, 47, 47t 
noncontractile soft tissues, 47-48 
orthopedic surgical procedures for, 129 
orthoses, 510-511 
osteology, 46 
outcome measures, 136-137¢ 
radiography of, 141-142 
range of motion, 54t 
special tests of, 71-75, 71t, 74¢ 
thoracolumbar fascia, 48 
See also Cervical spine; Lumbar spine; 
Thoracic spine 
Spleen, 369 
Splinter hemorrhages, nail, 341 
Splints, 508, 511 
Split-half reliability, 588 
Spondylolisthesis, 126-127 
Sports wheelchair, 522 
Spurling’s test, 71t, 72 
Sputum studies, 295 
Squamous cell carcinoma (SCC), 346 
Squeeze test, 70, 70t 
Stability. See Postural stability 
Stability ball training, 324-325 
Stairs/curbs, 507 
Stance phase of gait, 502-503, 502f 
common deviations in, 504 
Standard deviation (SD), 589 
Standard error, 590 
Standards of Practice for Physical Therapy, 
APTA, 567 
Standard/universal precautions, 543 
Standing balance, 327-328, 327t, 468! 
Standing frames, 509-510 
Staphylococcal infections, 371-372 
Startle reflex, 417t 
Stasis, zone of, 350 
Static Standing Balance Test, 203¢ 
Static stretching, 320-321 
Statistical power, 590 
Statutory laws, 571-572 
Stemmer’s sign, 341 
Step (gait), 503 
Stepping reflex, 417% 
Sternoclavicular joint, 31 
disorders of, 88 
Sternum, 289 
St. George’s Respiratory Questionnaire, 282! 
Stimulus-response theory, 577 
Stomach, 388 
age-related changes in, 4474, 449 
Stops Walking When Talking (SWWT), 2381 
Straight leg raise, 73, 74t 
Strategic planning, 563 
Stratified sampling, 587 
Strength-duration curve, 483-484, 483f 
Streptococcal infections, 372 
Stress fractures 
in geriatric clients, 451 
lower leg, 107 
Stress incontinence, 399 


Stretching 
adaptive changes of contractile tissue 
in, 322 
contracture and, 322-323 
neurophysiological properties of, 322 
noncontractile tissue properties in, 322 
relaxation of muscles and, 323 
types of, 320-321, 321-3221 
Stretch receptors, 292 
Stretch (myotatic) reflexes, 167 
Stride, 503-504 
Stroke. See Cerebrovascular accident 
(CVA, stroke) 
Stroke Impact Scale (SIS), 2354, 2391 
Stroke volume (SV), 248 
Students, physical therapy and physical 
therapist assistant, 568 
Study tactics 
cardiovascular and lymphatic system, 245 
musculoskeletal system, 27 
pulmonary system, 288 
Subacromial impingement, 55, 56t 
Subacromial/subdeltoid bursitis, 88-89 
Subacute care, 551 
Subcutaneous tissue, 338f 
Subdermal burn, 351t 
Subgroups for Targeted Treatment 
(STarT), 137t 
Subjectivity, research, 589 
Substitution/compensation, 233 
Subtalar joint, 43, 44, 45 
Subthalamus, 159 
Sucking reflex, 418t 
Sulcus sign, 55, 56t 
Superficial cutaneous reflexes, 177t 
Superficial partial-thickness burn, 351t 
Superficial thermotherapy, 473-474t, 473-475 
indications, precautions, and 
contraindications, 494 
Superior labrum, anterior-to-posterior 
(SLAP) tear, 85 
Supervised practice period, 3 
Supine iliac distraction/gapping test, 74t, 78 
Suprascapular nerve, 87t 
Supraspinatus test, 55, 56t, 61f 
Supraspinous ligaments, 48 
Surgical management 
burns, 352 
cancer, 377 
cardiovascular disease, 263 
cerebral palsy (CP), 424 
Down syndrome, 427 
Duchenne’s muscular dystrophy 
(DMD), 429 
Osteoarthritis, 452 
pulmonary disease, 304 
traumatic brain injury (TBI), 428-429 
wound care, 354 
Sussman Wound Healing Tool, 362t 
Sustained maximal inspiration (SMI), 303 
Swan-Ganz catheter, 258, 533 
Swan neck deformity, 96 
Sweat glands, 338, 338f 
Swedish knee cage, 510 
Swing phase of gait, 502f, 503 
common deviations in, 504-505 
Swing-through gait, 506 
Swing-to gait, 506 


Symmetrical tonic neck (STNR) reflex, 
177¢, 418r 

Sympathetic nervous system, 162, 162 

Sympathetic stimulation, 250 

Symptom magnification syndrome, 135 

Syncope, 540-541 

Syndesmosis instability/pain, 70, 70t 

Systematic review (SR), 592 

Systematic sampling, 587 

Systemic lupus erythematosus (SLE), 345 

Systemic sclerosis (scleroderma), 345 

Systems review, musculoskeletal, 50, 52¢ 

Systole, 246 


Tachycardia, 252 
ventricular, 253 
Talar dome osteochondral defect, 149f 
Talar tilt, 70, 70t 
Talipes equinovarus (clubfoot), 123 
Talocrural joint, 43, 43f, 44, 45 
Talonavicular joint, 43-44, 45 
Tampa Scale of Kinesiophobia, 223 
Taping, adhesive, 513 
Tarsal tunnel syndrome, 109 
Tarsometatarsal joint, 44, 45 
Task-specific training 
constraint-induced movement therapy 
(CIMT), 229 
general concepts, 227, 230-231b 
initial tasks, 229 
locomotor training, 229, 231t 
progression of tasks, 229 
Taste and smell, age-related changes in, 446 
Teaching and learning 
domains of learning and, 578 
educational concepts in, 576-578 
instructional process in, 578-579 
learning styles and, 576-577 
physical therapist roles and 
responsibilities in, 576 
review questions and case studies, 623 
theories of, 577 
Team roles and collaboration, 570-571 
Tectorial membrane, 47 
Telehealth/telerehabilitation, 560 
Telemetry, 267 
Temperature, skin, 341 
Temporal lobe, 158 
Temporary license, 3-4 
Temporomandibular joint (TMJ), 50 
disorders of, 122 
outcome measures, 138t 
special tests, 78 
10 Meter Comfortable/Fast Gait Speed 
Test, 182t 
10-meter Shuttle Walk Test, 283t 
10-meter Walk Test, 182b 
Tendon lengthening conditions, 124-125 
Tendonosis/tendonopathy, 83 
Tendons 
surgery of, 127-128 
wrist and hand, 59 
Tennis elbow, 61f, 90 
Tenodesis splint, 511 
Terminal stance (RLA), 502f, 503 


Tertiary care (tertiary health care), 551 
Test dates, 7 
Testicular cancer, 395 
Test of Infant Motor Performance (TIMP), 
416, 4331 
Test-retest reliability, 588 
Tests and measures 
blood, 373-376 
cardiovascular system, 257-258, 257-258f 
diabetes mellitus (DM), 403-404 
levels of measurement data, 585-587, 585t 
musculoskeletal system, 50~51, 52~54t 
pediatric screening, 418-419, 432-4331 
preterm infant examination, 415-416 
pulmonary system, 293-296, 293t, 
294-2951, 294f 
urine, 396 
Tests of significance, 590 
Test-taking strategies, 8-9 
Texture, skin, 341 
Thalamus, 159 
Therapeutic exercise, 134 
Therapeutic modalities 
continuous passive motion (CPM), 
481-482 
cryotherapy, 475-476t, 475-477 
electrical agents, 482-484, 483f 
electrical stimulation (ES), 357, 484-486, 
484f, 496-497 
electromyographic (EMG) biofeedback, 
186, 492-493 
equipment maintenance, 531 
high-voltage pulsed galvanic stimulation, 
488-489 
indications, precautions, and 
contraindications, 494 
interferential current (IFC), 490-491, 
490-491f 
intermittent mechanical compression, 481 
iontophoresis, 486, 487t 
massage, 132 
mechanical agents, 479-482, 495 
mechanical spinal traction, 479-480 
physical agents, 473-4761, 473-479 
review questions and case studies, 618 
Russian current, 489-490, 489f 
study tactics, 472 
superficial thermotherapy, 473-474t, 
473-475, 494 
tilt table, 482 
transcutaneous electrical nerve 
stimulation (TENS), 487-488, 487f 
ultrasound (US), 477-479 
See also Physical therapy interventions 
Thermotherapy, superficial, 473-4741, 
473-475 
indications, precautions, and 
contraindications, 494 
Thessaly test, 65, 65t 
Thigh bands, 509 
Thigh thrust, 74t, 75 
Third-class levers, 28 
Third-party payers, 460, 554-556 
Thomas test, 60, 67f 
Thompson's test, 69f, 70, 70t 
Thoracic outlet syndrome (TOS), 56t, 57, 
87-88, 88t 
tests for, 72 
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Thoracic spine 
coupled motions, 49 
special tests of, 73 
vertebrae, 46 
Thoracic springing, 73 
Thoracolumbar fascia, 48 
Thoracolumbosacral orthosis (TLSO), 510-511 
Thoracotomy, 304 
Thorax, radiography of, 141/ 
Three-point gait, 506 
Three-point pressure principle, 507 
Thrombolytic therapy, 263 
Thumb spica splint, 511 
Thymus, 369 
Thyroid disorders, 342, 401t, 406-407 
Tibia, 41 
Tibial plateau injury, 106 
Tibiofemoral joint, 41 
Tic douloureux, 215-216 
Tick borne illnesses, 372-373 
Tidal volume (TV), 290 
Tight retinacular test, 60, 62f 
Tilt-in-space wheelchair, 521 
Tilt table, 482 
Timed Up and Go (TUG) test, 1832, 
238t, 467t 
Timed Up & Go (TUG) with Cognitive 
(count backwards by 3’s) and Manual 
(hold a cup of water) tasks, 203t, 467t 
Timed Walk Tests, 238t 
TIME principles, 353-354 
Tinel's sign, 60 
Tissue mobility, skin, 341 
Title VII of the Civil Rights Act of 1964, 
546, 562 
Toeing in/out, 122-123 
Toe-off, 502f, 503 
Tonic/brainstem reflexes, 177t 
Tonic labyrinthine reflex, 417t 
Toronto hip abduction orthosis, 510 
Torsionai conditions, 122-123 
Torticollis, 85 
Total body surface area (TBSA), 350, 362t 
Total disc replacements, 129 
Total hip replacement/arthroplasty 
(THR/THA), 128-129, 129t 
Total joint arthroplasty, 128-129, 129t 
Total knee replacement/arthroplasty 
(TKR/TKA), 129, 130t 
Total lung capacity, 290 
Tracheal stimulation, 301 
Traction, spinal, 479-480 
indications, precautions, and 
contraindications, 495 
Traction reflex, 177t 
Tranquilizers, 262 
Transcutaneous electrical nerve stimulation 
(TENS), 487-488, 487f 
Transfemoral prosthesis, 515-516 
Transfer of scores to other jurisdictions, 4 
Transfer training, 524 
Transient ischemic attack (TIA), 190 
Transient synovitis, 124 
ission-based/isolation 
precautions, 544 
Ls cit ae See Organ transplantation 
Transtelephonic ECG monitoring, 267 


Transtibial prosthesis, 514-515 
Transverse friction massage, 132 
Transverse humeral ligament, 31 
Transverse ligament, 41 
Transverse myelitis (TM), 188 
Trauma 
pulmonary system, 298 
skin, 346 
traumatic brain injury (TBI), 195-198, 
196~198t 
Traumatic brain injury (TBI), 195-198, 
196-198t 
outcome measures, 235t 
in pediatric clients, 428-429 
Treadmill training (TT), 328, 507 
Tremors, age-related, 443 
Trendelenburg test, 64, 66f, 256 
Trigeminal neuralgia (tic douloureux), 
215-216 
Trochanteric bursitis, 97 
True experimental design, 586 
Trunk and hip 
orthoses, 510-511 
in stance phase of gait, 504 
in swing phase of gait, 504-505 
Trunk Impairment Scale, 203t 
T-test, 592 
Tuberculosis, 298 
Tuberculous spondylitis, 298 
Tumors, 377 
bone, 120-121 
pain from visceral, 121 
skin, 346, 346t 
See also Cancer 
Turgor, skin, 341 
12-item Multiple Sclerosis Walking Scale, 203t 
2-minute walk test, 203t 
Two-point discrimination test, 59t, 60 
Two-point gait, 506 
Type 1 diabetes mellitus (T1DM), 402-403 
Type 2 diabetes mellitus (T2DM), 403 
Type I error, 590 
Type II error, 590 


Ulcerative colitis (UC), 388-389 
Ulcers 
peptic and duodenal, 388, 458 
pressure, 349-350, 349f, 458 
skin, 347-350, 347t, 349t 
venous, 347-348, 347f 
Ulna, 36 
Ulnar collateral ligament, 36 
injuries to, 92 
Ulnar nerve entrapment, 92 
Ulnomeniscotriquetral dorsal glide test, 
59, 59t 
Ultrasound (US), 54, 477-479 
carotid/vertebral artery Doppler 
ultrasound, 185-186 
indications, precautions, and 
contraindications, 494 
musculoskeletal system, 141, 150f 
Unified Parkinson's Disease Rating Scale 
(UPDRS), 236¢ 


Unilateral peripheral vestibular 
hypofunction (PVH), 207, 210¢ 
Unions, 561 
United States health care system 
defensible documentation, 556-558, 557b 
elements of patient/client management 
in, 558-560 
organization of, 553-554 
reimbursement/third-party payers, 460, 
554-556 
University of Texas Wound Classification 
System, 362¢ 
Upper airways, 289f 
Upper extremities 
coordination of, 179 
disorders of, 85-97, 86-88t, 91b, 94-95p 
fractures in, 451 
orthoses or splints for, 511 
outcome measures, 137-138t 
prostheses for, 517 
radiography of, 142-143f 
tests of, 55-60, 56t, 58-59t, 61~63f, 72 
Upper limb tension test (ULTT), 58¢ 
Upper motor neuron (UMN) syndromes, 
175t, 176t, 177, 178t 
Urethra, 396, 396f 
Urge incontinence, 399 
Urinary catheters, 532, 532f 
Urinary incontinence, 399-400 
age-related, 4471, 449, 458 
Urinary tract infections (UTIs), 398 
aging and, 458 
Urine 
normal values of, 396 
Urticaria, 341 
Uterine cancer, 394 
Utilization review (UR), 566 


Vaccination requirements, 3 
Valgus stress test, 64 
Validity, research, 588 
Valsalva's maneuver, 73 
Valves, heart, 246 
Vancomycin-resistant Staphylococcus aureus 
(MRSA), 372 
Variability measures, 589-590 
Variables, 584-585 
intervening, 588 
Varicose veins, 263 
pregnancy and, 393 
Vascular dementia (VAD), 4546, 456 
Vasovagal syncope, 540-541 
Veins 
coronary, 247, 247f 
hemorrhoids, 390 
intravenous catheters and, 533 
peripheral circulation, 249, 249f — 
tests of peripheral venous circulation, 
Velocity of gait, 504 
Venous disease, 263-264, 264t, 265t 
rehabilitation guidelines for, 274-279. 
Venous filling time, 256 
Venous thromboembolism (VTE), 264 
Venous ulcer, 347-348, 347f 
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ventilation 


alveolar, 291 
c \pacities, two or more lung volumes 


added together, 290 
lof, 292 
flow rates, 290-291 
mechanical, 534-535, 535) 
and perfusion, 291-292 
sures, 291, 291 
yolumes, 290, 290f 
ventral rami, 48, 48f 
ventricles, brain, 162-163 
ventricular assist device (VAD), 263 
ventricular fibrillation (VF), 253 
ventricular tachycardia (VT), 253 
Vertebrae, 46, 46f 
compression fractures of, 451 
ial tests of cervical, 71-73, 7it 
special tests of lumbar, 73-75, 74t 
special tests of thoracic, 73 
Vertebral artery test, 71, 71t 
Vertebral compression fractures, 451 
Vertebral endplate, 47 
Vertebrobasilar artery syndrome, 191 
Vertical line of gravity, 52f 
vestibular disorders, 206-208, 207t, 209t 
age-related, 445 
Video-assisted thorascopic surgery 
(VATs), 304 
Viral infections 
hepatitis, 386-387 
human immunodeficiency virus (HIV) 
and acquired immunodeficiency 
syndrome (AIDS), 370-371 
pneumonia, 297 
skin, 343-344 
Visceral tumors, 121 
Vision, age-related changes in, 444 
Visual Analog Scale (Fatigue), 203 
Visual field impairments, 173 
Vital capacity, 290 
Vital signs, 293, 293t 
examination of, 170 
Vocal sounds, 294 
Volar plate, 37 
Volumes, ventilation, 290, 290f 
Voluntary accreditation, 553-554 
Voluntary movement examination, 177 


w 


Wagner Classification System, 3621 
Walkers, 431, 506, 531 
bar Impairment Questionnaire, 2831, 
t 
Walking Index for Spinal Cord injury 
(WISCI, WISCI II), 236t 
Walking Speed, 283t 
Warts, 344 
Watson (scaphoid shift) test, 59, 59¢ 
Wedge resection, lung, 304 
Weight-bearing status of ambulatory aids, 506 
Weight-bearing test, foot and ankle, 71 
Western Ontario and McMaster Universities 
Osteoarthritis Index (WOMAC), 137t 
Wheelchairs, 431 
bariatric, 521-522 
components of, 520-522 
environmental modifications for, 525 
maintenance of, 531 
measurements of, 522-523, 523t 
postural support system, 520 
specialized, 521-522 
training for use of, 523 
transfer training and, 524 
wheeled mobility base, 520-521 
Wheelchair Skills Test (WST), 237t 
Wheeled mobility base, wheelchair, 
520-521 
Wheezes, 255, 294 
Whiplash Associated Disorder (WAD), 
118-119, 119b 
White cell differential count, 374 
White matter, 159, 161, 161f 
Windlass test, 70, 70t 
Within-subject design, 586 
Wolf Motor Function Test (WMFT) 
[CVA], 237t 
Workers’ compensation, 555 
Wound bed preparation, 353-354 
Wound Bed Score, 362t 
Wounds 
assessment and outcome measures, 
361-362t 
burn (See Burns) 
cleansing of, 354 
debridement of, 352-356, 355t 


dressings for, 356, 358-3591 

electrical stimulation for healing of. 
357, 485 

examination, 342 

first aid for, 541 

healing of, 339-340, 3401 


hyperbaric oxygen therapy (HBO) for, 354 


infection control in, 354 
nutritional considerations, 357 
surgical intervention for, 354 
Wrinkling, skin, 341 
Wrist and hand 
arthrology, 37 
biomechanics, 38 
blood supply, 38 
capsule, 37 
disorders of, 93, 94-95b, 95-97 
innervation, 37-38 
ligaments, 37, 37f 
muscles, 37 
noncontractile structures, 37-38 
orthoses, 511 
osteology, 36-37, 36f 
outcome measures, 138t 
radiography of, 143-144f 
special tests of, 59-60, 59t, 62~63f 
Wrist cock-up splint, 511 
Wrist hyperabduction and abduction of the 
thumb test (WHAT), 59, 59¢ 


Xeroderma, 341 
Xiphoid process, 289 
X-rays. See Imaging 


Yeast (candidiasis), 344 
Yergason test, 57 


Zio patch, 534, 534f 
Zona orbicularis, 40 
Zones, bum, 350 
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